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UNIVERSAL
ENGINEERING CONSULTING

Tel 863857 Fax 9626-863857

POBox 1146
Amman 11821 Jordan

UNIVERSAL ENGINEERING CONSULTING

Pomt 4 of SectIon C reqUITes the sub-contractor to subIDlt five (5) copIes of a final
draft report to the WQIC Project for comments whtch (1) descnbes the method of
survey, (n) tabulates, analyzes, and summarIZes the results of the tests, (ill) develops
recommendatIOns whtch show the most effectIve water savmg deVices whtch can be
used by the WQIC Project m demonstratIon sItes to present InformatIon and develop
campaigns to mfluence attltudes and behaVioural changes m regards to water use
conservatIon, and (IV) contams InformatIonal matenals ready for use and kits on
selected deVices to be used m demonstratIon SItes

Dear Chtef of Party,

Reference IS made to Sub-SectIon F4 "Fmal Report" of SectIOn F "Dehverables" of
the above subject contract The referenced sub-sectIon states "the contractor shall
prepare a final report on all actIVitIes as per pomt 5 of SectIOn C "Statement of
Work" WIthtn fifteen (15) weeks of the contract start date Thts final report should
mclude lessons learned and Issues encountered"

The Chtef ofParty
DAI/WQIC Project
RoomNo 215/MWI
Shmelsam, Amman

Subject Study on The Use ofWater Savmg DeVices m Jordan
Contract No AID 278-078-00-C-4026-00

Pomt 5 of SectIon C reqUlfes the sub-contractor to subIDlt ten copIes of the final
report after receIpt of comments on the draft final report from the WQIC Project

Attached hereWIth you will find ten (10) copIes of the final report and we hope to
serve you m future projects

Smcerely yours,

j}t.~
AlI M Mas'ad
General Manager
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PREFACE

At the Iequest ofDAI/MWI, DFe Implemented the US AID funded "Study on Use
ot Water-Savmg DeVIC(~<" 1I1 Jordan, Project No AID-278-0288-00-C-4026-00" ill

re\pon~e to DAIIMWI Reque~t For Proposal No 005 This project called for UEC
to proVIde a profeSSIOnal study team to carry out a "Market Survey" ofavatlable
WSD'S ill the USA malket and 111 Jordan and to assess and test then SUItabIlIty for
U'le m ~elected sItes ill Jordan The "Market Survey" was submItted to DAIIMWI In

,1 <.,cpmate ICport Nme SJte~ were selected tor tes1mg the WSD'S purchased fiom
the USA mId the local market 1he water consumptIOns at the selected sites were
mOllltored befOie and aftel In~tanatton of the WSD'S by CFM'S and UFM'S The
l-ollected water COlhUmlJhon delta were tabulated and analysed to denve and evaluate
the pelcentages of wakt ~aved by mstalhng WSD'S Problems encountered dunng
the study and recommendatIons mcludmg mformatIOnal matenals and kIts are also
presented m thiS Fll1al Report
LIke mlY tool, thIS study can be used Ot It can I e~t somewhere on a shelf, the chOIce
ot the beholder However, the results of the study show that mstallatIOn ofWSD'S
111 lughly water conslUllmg facIhtIes su"h as hotels, hospItals, busmesses, mdustnes,
slaughter houses, refugelatIon stores, schools, and luxunous vIllas/palaces can
reduce/save 16-330/0 of the water com.umptIOn Also, the used water should be
turbidIty/sIlt free and the water pressure must be greater than one bar and less than 6
bm s In case of a lllghly pre"sunzed water system (bTfeater than 6 bars) a pressure
regulator/reducer shall be reqUIred
DEC IS ll1debted to all officmb and mdlvlduab who prOVIded support and valuable
mformatIOn In paItIculm, Mr Edwm Stams (OAl ChIef of Party) and Mrs Coleen
Brown (OAI Pubhc Awareness Spec13hst) were very coopelatIve and proVIded
valuable adVIce Mr Khahd Hmdawl (WQICP Coordmator) reVIewed thIS Fmal
Rep0l1 and prOVIded valuable comments and Mr Slim AbbaSI (MWI/Study
Coordmator) was extremely helpful m revlewmg the report and commentmg on It and
tl ,:;oUf(..e ot expertIse that hJfeatly enndled DEC eff0l1s Mr Mohammad Ayesh
(JbS) reVIewed the report aIld hIS comments were of partIcular relevance and
Importance to the subject study The aSSIstance prOVIded by Mr Mohammad
Awamleh m arrangmg fOI obtammg the water flow meters IS greatly appreciated The
efforts aIld mput prOVIded by CC m the market survey are greatly appreciated
DEC IS very grateful to the owners/managers of the nll1e SItes selected for momtormg
water consumptIon and testmg the WSD's III therr facIlItIes Great help and
cooperatIon were receIVed from very many people lIsted III AppendIx H "hst of
Persons Contnbuted to the Study"
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EXECUTIVE SUMMARY

Chapter I deals wIth the objectIves of the study and the general scope of work and
lists the names and tItles of VEC study team

Chapte__ II deals wIth the market survey ofWSD'~ avadable m the USA and III

JOIdan LIsts of manufacturels abroad and local dealers /llnporters m Jordan are gIVen
111 the AppendIces of the report The ciitena used for determmmg the smtabIhty of a
WSD IS defined and explamed A questIonnaIre whIch was prepared to gather
mtOlmatIOn concemmg knowledge, use, aVailabIlIty, and sUItabIlIty ofWSD's for
domestIc and lIght mdu~tnal uses m Jordan IS attached m a separate Market Survey
report General assessment of data collected by the questIOnnaire IS detaded m tlus
chapter

Chdptel III deals wlth SIte selectIon for testmg WSD's The baSIC cntena used to
mvestIgate and detennme selected SItes for momtonng daily water consumptIon and
testmg WSD's and theIr names are lIsted

Chdpter IV deals WIth momtonng of daIly water consmnptIons at the selected sItes
by CFM's and UFM's before and after lllstallatIon of WSD'~ The dates of the
momtonng penods, the recordmg fonn~ and the tabulated raw data are shown III the
appendu,es

Chdpter V deals WIth the tabulatIon of the processed data and thelT analYSIS
mcludmg statIstlcal parameters (mean, medIan, mode, and standard deViatIon) whIch
weI e determmed for each group of observatIOns (daIly water consumptIOns) These
statIstIcal parameters me asure the central tendency and the vanatIon of observatIons
The statIstIcal analySIS of the processed data showed the range ofpercentages of
water savmg 16-33% at the nme selected SItes

Chdpter VI deals WIth proplems encOlUltered dlmng the study These problems as
related to SIte selectIon, water flow measunng meters (CFM's and UFM's), water
savmg deVIces, water consumptIon momtonng, observatIOn data analYSIS, and other
problems of speCIal nature are lIsted and dIscussed

Chapter VII deals WIth recommendatIons and Chapter VIII deals WIth
mfonnatIonal matenals and lots related to water saVIng, and IllstallatIon and use of
WSD's
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STUDY ON THE USE OF WATER SAVING DEVICES
IN JORDAN

1. INTRODUCTION

Umversal Engmet:nng Consultmg (DEC) of Jordan entered mto an agreement
wIth Development AlternatIves Incorporated of the USA to carry out the
subject study for the MIlliStry of Water and IrogatIOn (MWI) In Jordan The
ObjectIves of the study were to (I) survey the local JordanIan market III order
to IdentIfy avaIlable water-savmg deVIces for domestIc and Illdustnal water
uses, (n) mstall, te'it, and evaluate selected water savmg deVIces m selected
SItes, and (Ill) devdop mformatIonal matenals and kIts on tested deVIces wInch
prove to be SUItable for local use

The scope ofwork of the study a'3 detatled m the contract and as completed by
UEC can be summlmzed as follows

1 PreparatIon of a hst of water savmg deVIces avaIlable m the USA
whIch rates '''ach deVIce accordmg to the SUItabIlIty of use m Jordan

2 PreparatIon of a hst of the water savmg deVIces avaIlable III Jordan
wInch rate5. the 'imtabdIty of the deVIces for water conservatIon III

Jordan

A survey of the 10Cell Jordaman mmket was completed to determme wInch
water saVIng deVIces are avaIlable The market survey report submItted by
UEC as a partIal fulfilment of the subject study descnbed avaIlable water
~avmg deVIces 11l Jordan as well as those wInch mIght be SUItable and
pm chased m the USA The report contamed a recommended lIst of those
deVIces whIch should be purchased, ll1stalled, tested, and evaluated III selected
Mtes such as (1) elementary and secondary schools (Al-Salt Glfls Secondary
School), (n) lUliversltIes (Al-ZeItOlmeh Umverslty), (m) domestIc house holds
(LllxunOliS VIlla III West Amman and small apartment m East Amman), (IV)
hotel (PhIladelphIa Hotel), hospItal (Kmg Hussem MedIcal Center), and
busmesses (Al-Hu~,semI Mosque) wInch use large amounts ofwater, and (v)
governmental bmldmg (Water Dlfectorate of Amman MlUllclpahty), and
milItary sector bmlumg (Al-Hussem General Depots III Zerqa Area)

The market survey report contamed an estnnated tImelme and descnptIOn of
where the deVIces can be mstalled, an outlme ofhow the deVIce can be tested,
and method ofevaluatIon to deterrmne the effects of the deVIces

RfPSAIDOC
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2

(9) A crew ofProfessIonal TechnIcal ASSistants and plumbers

(8) A crew of SpeCialIsts m UFM'slfustallatton, Operation, Data
collectIon, and Processmg

The DEC team whIch conducted the study conSIsted of the followmg
personnel

MechanIcal EngmeerlUEC

Market Researcher/CC

Market Researcher and Analyst/CC

Market Survey Consultant/CC

Team Leader /UEC

Project Coordmator

General Manager and Water Supply
EngmeerlUEC

(2) AlI M Al-Labadl

(3) Abdus Salam Kamal

(4) Hasan Abdoh

(5) All Qaffaf

(6) NIdaa' Samaroo

(7) NIdhal Polos

(1) AlI M Mas'ad

The selected water sav1l1g devIces whIch have been approved and
purchased were lllstalled and tested A Itst of appropnate sItes WIth an
esttmated tllnehne for testmg the water savmg deVices was prepared and
submItted to DAIIMWI for approval before mstallatlOn
Tins Fmal Report winch mcludes lessons learned and Issues enC01.mtered
dlmng the ~tudy (1) de5.cnbes the method of survey, (n) tabulates,
analyzes, "md summanzes the results of the tests, (m) develops
recommendatIons whIch show the most effectIve water saVing deVices
whIch can be used by the WQIC Project m demonstratIon sItes to
present mfonnatlOn and develop campaIgns to mfluence attItudes and
behaVioural changes m regards to water use conservatIOn, and (IV)
contams mformatIOnal matenals ready for use and lots on selected
deVices to be sued m demonstratIon sItes

I
I
I
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II METHOD AND RESULTS OF THE MARKET SURVEY OF WSD's

II 1 The U S.A. Market Survey

These catalogues wele carefully studIed to see If they contamed WSD'~ and (If
found) their sllltablhty for use 111 Jordan was assessed mcludmg aVaIlabIlIty of
sufficIent techmcal specIfications, 1OformatlOn for methods of mstallatIon
(tools, pomts, manuals) and the descnptton of field kIt needed by the
techmclan for mst.lllatlOn, operatIon, and mamtenance

A standard lettel, a copy of winch IS shown III AppendIx A of the Market
Survey Report (MSR) was sent out by fax OJ phone and aIr matI to 71
manufacturers of samtary ware/Plwnbmg fixtures III the USA (see AppendIx
B of MSR) It was assumed that these manufactwers are eIther producers or
u~e[s 01 WSD"l and relevant mformatIOn (,oncernmg avaIlabIlIty of and
~lUtdblhty fm us~ of WSD's could be obtamed from them Vanous regl~ters,

such as Thomas Reglster of Amencan MaIlUfacturers obtamed from Amman
World Trade Center, and CommerCIal GUIde Books obtamed from the
CommercIal SectlOn of the AmenCaIl Embassy m Amman were searched to
Iecord the names and addresses of these manufacturers or dIstnbutors of
WSD's before they were contacted Catalogues and abWldant mformatIOn were
receIVed from 20 U S firms (see AppendIx C of MSR) m response to UEC
mqutry as explamed 10 the above refetenced standard letter

I~

3

The cntena used for determmmg the smtabtbty of a WSD has been defined by
DEC as follows

Saves water and relattvely mexpenslVe
Easy to mstall m the mam samtary ware umv and dIfficult to dIsmantle by
vandals
The local plumbmg and electncal codes, water spply networks, and systems
are smtable fOJ makmg the WSD operatIOnal
SuffiCIent water flow pressure (greater than one bar) m eXIstmg water hnes
IS aVaIlable and use ofboostel pumps has to be consIdered for mstallatton
of WSD's m households In hotels, major busmesses, and mdustnes winch
use large quantItIes of water, booster pumps were avaIlable and the water
pressure was suffiCIent All manufacturers of WSD's speCIfy a mmImum
water flow pressure of one bar for the WSD's to become operatIOnal In
case of Ingh water flow pressure (greater than 6 bars) the manufacturers
specdy that pressure reducmg valves shall be needed for the WSD's to
become operatIOnal

RFPSAIDOC
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11.2 LOCAL MARKET SURVEY

11.2.1 The Chamber of CommercelAmman

11.2.2 The Chamber of IndustrylAmman

A Itst of 12 local compames regIstered as manufacturers of sarntaryware
related products was obtamed from the Chamber of Industry/Amman

4

All these companIes were contacted and only one company out of thesc,
KtyyaIt Sarntary Wdie Industnal Company, agreed to modIfy thcIr lmcs of
productIon whIch are mamly water flow mIxers and taps 111 01 der to pIoduLe or

A 11st of 392 IegIstel ed local comparnes spectahzed m sarntaryware or
plumbmg eqUIpment and fixhrres as dealers, dlstnbutors, wholesalers, retaIlers,
or agents of foreIgn comparnes specIalIzed III producmg samtary
WaIe/plmnbmg eqmpment and fixtures was obtamed from the OfficIal RegIster
of the Chamber of Commerce/Amman

The WSO's produced by each of the above mentIoned 5 compamc') were
lIsted 111 appendIces 01, 02, 03, D4 and 05 of the MSR, and a Itst ofthc
recommended WSD's to be ordered fiom the USA and therr umt and total
costs IS shown ill table 1 of the MSR

Careful study of thIS lIst and personal contact WIth the manager~ of thcsc
compames enabled the study team to prepare cl short Itst of 25 compames
(AppendIx F of the MSR) whIch DEC thought they were eIther aware of
WSO's or actually deal WIth the~c dcvIces and have thcm Jl1 stock or can
arrange for tlIelr Import lhe study tcam found 8 compames (Appcndlx G and
Its sub appendIces Gl, G2, G3, G4, G5, aIId G6 of the MSR) have WSD's 111

stock and can arrangc for thcIr Import and dehvcry wlthlll about one week hom
the tnne they are ordered

WSD's smtable for use 111 Jordan
InformatIon related to methods of111stallatlon
Pnces and de11very tune

Catalogues for techmcal speCIficatIons, pomts of use, and methods of
operatton and mamtenance

The DEC study team found 5 firms (out of the 20 fmns lIsted m Appendtx C of
the MSR) winch have been producmg WSD's These finns are lIsted m
AppendIx D ofthe MSR and they were further contacted to obtam -

RfP5A1lXlC
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fit ill WSD's KIyyah Company mfonned the study team that they can and have
the potentIal to produce a water flow truxer whIch can save 50% of the water
flow

Summary of WSD's avaIlable ill the local market IS shown 111 table 3A of the
MSR and a lIst of recommended WSD's to be purchased from the local mmkct
IS shown ill table 3B of the MSR

11.2.3 The Questionnaire

A questIonnarre (AppendIces EI, E2, E3, of the MSR) was plepared by the
study team to gather mfonnatlOn COllCe01ll1g knowledge, use, availabIlIty and
sUltabIhty of WSD's for domesnc and lIght 1l1dustnal uses m Jordan For flus
purpose the questIOlIDmre fonns shown 111 Appcndlces EI, E2, and E3 of the
MSR were dIstrIbuted respectIvely to sellIng outlets, consultmg engmecrmg
offi(,cs, and consumers

Table 2 of the MSR showed the mstItutcs, consultmg engmeenng finns, and
SItes VISIted/contacted and methods of contact fOi the local mmket slUVey

Thc number of SItes VIsIted by the study team members dUflng the conductIOn
of the local market survey were as follows (more detatles arc shown on PP4
and PP5 of the MSR)

(a) Households ThIrty (30) lUXUrIOUS households III Amman
(b) HOSPItalS Four (4) Major HospItals
(c) Hotels EIght (8) Hotels
(d) Busmesses FIve Major Busmesses
(c) Governmental PrelUlses/Pubhc PremIses SIxteen (16) sttes
(f) SellIng Outlets/Supphers/Manufacturer~ See AppendIces 1< and G of the

MSR
(g) Consultmg Engmeermg Frrms Ten (10) Fmns

11.3 General Assessment of Data Collected by the QuestIonnaire

General analysIs and assessment of data collected by the questIonnatre whl{,h
was dIstnbuted to lllstItutes, consultmg engllleenng finns, consumers ot large
quantItIes of water, sellmg outlets, supphel4), and local manufacturers contacted
for the local market survey as SbOWll 111 table 1 of the MSR has revealed the
followmg

5
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(2)

(3)
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(6)

(7)
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All local (.,onsultmg engmeenng films, wIth the exceptIon of one, are not
aware of tile eXIstence ofWSO's
None of the local consultmg eng1l1eenng finns contacted, wIth the
exceptIon of oue has a documented record ofWSD's use many oftherr
desIgned or executed projects
Most of the local selhng outlets/supplIers are lmaware ofWSD's They
could not tell If therr mam supplIers or the producmg companIes they
represent or agents of, at e producIllg these deVIces or aware of them
All the consumers contacted, WIth the exceptIOn ofsome 5-star hotels,
never hemd ofWSD's However, some managers ofthe&e S-star hotels
expressed theIr dlssah~factlOn WIth the mfonnatIon prOVIded by others
on the fel}Slblhty of usmg these deVIces and therr hIgh pnces The
managers of these hotels are not convmced of the benefits of these
deVIces, theletOle, they me eIther relu<.-tant to mstall them III theIr hotels
or not convlI1ced of the benefits of these deVIces, thus, they are reluctant
to mstall them III therr hotels
Lack of suffiCIent water flow pressure m the water supply dIstnbutlOn
system makes the use of WSD's III households lmuseful Most of the
tIme the water flow pI essure IS less than one (1) bar willIe all
manufacturers of WSD's specIfy a mmmmffi water flow pressure of one
bar for the WSD's to become operatIonal
Local sellIng outlets/supphers of WSD'1j are qUIte few m number and
usually do not keep a stock of such deVIces They Import them only
when they receIVe confinned orders from the customers
The watel supply networks m Jordan retam a lngh rate of sIlt 01 sand
wInch cause cloggmg ofWSD's and leduces therr effiCIency
Some hotels dIscovered that the water flow becomes much less than
expected when mstalhng the WSD's , therefore, they were forced to
dIsmantle them
Some consumers have eIther hIgh water pressUle or low water pressure
m theIr water supply networks, therefore, when mstallmg WSD's they
have to m"tall also pressure reducmg valves (If the pressure IS greater
than 6 bars) or booster pumps (If the pressure IS less than one bar)
Some hotel'), schools, and other pubhc pre1lllses whIch mstalled WSO's
claIm that those deVIces were dIsmantled or stolen by therr VIsItors
Therefore, only dIfficult to dIsmantle WSD's can be conSIdered SUItable
for use m places wInch lack proper surveIllance
Jordan Cu,;toms Department has been chargmg about 67% of the
purchase cost of WSD's for custom's duty and sales tax Therefore,
reducmg or ehmmatmg such dutIes and taxes IS lnghly recommended m
order to encourage more use of WSD's m Jordan, partIcularly when
these deVIces are used III households and bght mdustnal plants
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III SITE SELECTION FOR TESTING WSD's

III 1 Site InvestIgation and Evaluation

Dlmng the local market '>Hrvey, the study team VIsIted, InvestIgated, and
evaluated a wIde range of proposed SItes out ofwlnch nme SItes were selected
tor testmg WSD'!:J ThIS mvestIgatIon and evaluatIOn covered the followmg
categones of SItes -
Households, Ho-,pItals, Hotels, Busmesses, Governmental PremIses,
UmVer'iltIes, Schools, Mosques, and MilItary facIlIties
The baSIC cntena used to determme the selected sites are outlIned here below

I SUItabIlIty of the mstallatton of the aVaIlable WSD's
2 Plpmg networks (hot water, cold water) and sUItabIlIty for zomng the

network
3 SUItabIlIty of the mstallatIon of the avatlable Ultrasomc water flow

meters (UFM's) and conventIonal flow meters (CFM's)
4 AcceSSIbIlIty of the SIte, zone, or locatIOn
5 AvaIlabIlIty of suffiCIent water pressure III the water dIstnbunon system
6 Water qualIty, the aVaIlabIlIty of filtered water, or treated water
7 The tendency of the SIte owner/ manager to cooperate WIth the study

team

Usmg such cnteoa, beSIde the SIte descnptIve record, enabled the study team
to mamtam proper SIte evaluatIon and assessment The sIte descnptIve record
mcluded prelImmary mfonnatIon about the components of the sIte such as the
locatIon, the descnptton of the premIses (number of floors, rooms, kItchens,
bathroom etc) and where the "flow meters and WSD's" are to be mstalled

111.2 Selected Sites List

111.2.1 Prelimmary List of Selected Sites

The followmg SItes were selected and approved pnor to the sublDlttal of the
market survey report

1 Plnladelplna Hotel
2 MamoU Hotel
3 Kmg Hussem Medtcal Center
4 Al-Zeltounall UmversIty
5 Baccalonate School
6 Mnnstry ofWater and ImgatIon
7 Zerqa Mthtary Camp

RFPSAIDOC
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8 Luxunous VIlla III Derr Ghabar
9 Dhuletl Sl,mghter House

111.2.2 AdditIonal Stte~ List

Due to the lmavatlabthty of the UFM's at that POInt III tune of the study, and
the hIgh cost for purchasmg such measunng deVIces, the change to CFM's was
the only possIble alternatIve UEC was Instructed to re-explore the preVIously
approved sItes a~ well as the followmg addItIonal sItes for the mstallatton of
CFM's

1 AI-Salt Grrls Secondary School
2 Amman Mumclpahty Water Drrectorate
3 AI-Hussiem Mosque
4 Apartment East Amman

III 2.3 The Fmal List of Selected Sites

The followmg sItes were finally selected and approved
1 Phtladelph1<l Hotel
2 AI-ZeitOlmeh Umverslty
3 Akkad LUXlIDOUS Vdla-Delr-Ghabar
4 KIng Hussem Medtcal Center
5 Water DIrectorate of Amman Mumclpahty
6 AI-Husseml Mosque /Downtown Amman
7 Apartment East Amman
8 AI-Salt Grr]s Secondary School
9 AI-Hussem General Depots-Zerqa

The Fmal SItes' LIst-as selected and approved, descnptlOn of selected SItes
and POInts of lllstallatlOn of the WSD's Me shown m APPENDIX A
APPENDIX B hsts the WSD's lllstalled at the sanItary fixtures ofeach of the
selected sites

IV MONITORING OF WATER CONSUMPTION

Water ConsumptIon at the selected SItes (zones or separate entItIes WithIn the
site) was momtored by the use ofwater flow meters The deCISIon concermng
the types of flow meters to be used (UFM's or CFM's) for momtonng was
subjected to a delay whIch lasted about five months, after whtch (DAI) was
able to prOVIde five UFM's , four ofwhtch were on loan baSIS and for a short

RFP5A1DOC
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penod of tune 1 he cntena used to detennme at whIch selected sItes the
UFM's are to be Ulstalled was as follows -
- PenmSSIon of the owner (s)
- The tIme needed for lllstallatIon of the flow meter (s)
- SImplIcIty of llls1allation
- Degree of damage on the eXIstIng water supply networks and bUIldmgs
- Degree of damage on the surrolmdmg fixtures such as decoratIOns, furnIture

and other mtenor desIgn Items
- ProVIded workmg space and the accessIbIlIty
- Degree ofaccuracy of the readmgs needed
- Degree of tolerance ofhuman errors

IV I InstallatIon of Flow Meters

Usmg the cntena descnbed above for selectIng the SUItable type of flow
meters, UFM's and CFM's were mstalled at the selected sItes as shown III

AppendIx C WhICh descnbes the followmg SIte name, type and sIze of the
mstalled flow meter, pIpe mfonnatlon (SIze, functIon and locatIOn) type of data
chart, date of mstdllatIOn, and remarks on speCIal charactenstIcs of the type of
flow meter

IV.2 Momtoring Penotl and Data Collected

Followmg flow meters mstallatIOn, the study team conducted the Momtonng
Phase whIch was cdtegonzed by two stages
- SIte Momtonng Before WSD's InstallatIon
- Site Momtonng After WSD's InstallatIon

AppendIX D shows the dates of the momtonng penods of these two above
mentIOned morutOl mg stages, the data recordmg fonns, the data recordmg
mtervals and other remarks

AppendIces El-E9 show the "Tabulated Data Output" of the momtored flow
meters mstalled at the nme SItes AppendIX I IS a photostatIc copy of the
UFM's Raw Data

9
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V 1 Data Tabulation:

V DATA TABULATION AND ANALYSIS

Statistical Measures ofCentr.d Tendency or VariatIOn of ObservatIOns

V 2 Data AnalysIs

\1

The observatIOn (dally water consumpnon) of maXlffium frequency
wmch IS a measure of central tendency

10

The ffilddle observanon as a measure of central tendency when the
numbers (dally water consumptions) are arranged ill order of
magmtude

The most common and most useful smgle descnptIon measure of
central tendency IS the mean or anthmetIc average of the dmly water
consumptIons

The method of atl.'lIYSI~, aftCl takmg these factOls mto consideratIOn, IS carned
out by calculatmg the average dally consumpnon at the selected site (zone or
entIty wlthm the sIte) before and after the illstallatlOn ofWSD's , comparmg
these two figures, .md concludmg the percentage of water savmg as shown ill
t(lble (1) Table IA shows the statistical summary of confidence levels and It
md1Cate~ that there are water savmgs m most of the sItes due to use ofWSD's
but wIth different confidence levels

fhe general tm get of the subject study mcludmg the tests carned out and the
analySIS IS to compale the watel consumptIon at each selected sIte (or zone or a
~eparate entIty wItlnn the sIte) before the mstallatlOn of the WSD's wIth the
LonsumptIon after the InstallatIon of the WSD's The Instruments to be used for
thIS purpose are the tabulated data sheets Each of the sItes has ItS dIstInctIve
charactenstIcs wmch should be consIdered as decIsIve factors pnor to any
analysIs perfonned Appendices FI-F9 summanzes these factors as well as the
analysed data for each site separately

At the end of the momtonng phase, DEC study team collected the raw data
hom the momtored ~Ites eIther 111 the form of pnnted (plotted) role from the
Uf'M's data output, or m the Fonn WSD-I for CFM's The collected raw data
was processed and tabulated as shown m Appendix E Sub-AppendIx Eo
summanzes and hsts the Sub-Appendices of the tabulated data output of each
site, zone, and mete1

Mode

RFP5NOOC
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---------------------
Table (1)

Final Results of The Stud

No SIte Savmg % wIth the Remarks
UseofWSD's

1 Philadelphia Hotel 226

2 Al-Zertounah Unrve~slty 206

3 Akkad Luxurious Villa Delr Ghbar 276

4 King Hussein Medical Center 33

5 Water Directorate of Amman 16 1
MUnicIpality

6 AI-Husselnl Mosque 175

7 Apartmen East Amman 201

a AI-Salt GIrls Secondary School No SAVING SEE
APPENDIX-Fa

9 AI-Hussein General Depots 277

~...
REPSATXLS
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- - - - - - - - - - - - - - - - - - - - -STUDY ON THE USE OF WATER SAVING DEVICES

Table 1A

StatIstical Summary of Confidence LImits

sample Site ~o::atlon No of Readings Average of Readings Standard DeViation Standard Normal NORMSOIST Confidence

n1 (Beforel n2 (After) x1 (Before) x2 (After) s I (Before) 52 (After) OJllerence (s ,2) Dlst (2) (2) Levels %

Philadelphia Hotel Cold Supply PiPe Line 10 10 0529 0447 0.16 0085 0045 1803 0964 96 432

Hot Supply Pipe Line 10 10 1005 0706 0191 0284 0108 2763 0997 99 7 13

AI Zeltounah University Pipe Lme Ola 34mm 8 8 103&4 9139 3204 3024 1558 0806 0790 78979

Girts StUdent HOUSing 23 11 € 521 5236 0977 1132 0397 :; 233 0999 99939

Women Dormitory 11 11 6594 5236 1008 1132 0457 2971 0993 99 852

AI Akkad Luxunous Villa MaIO BUlldmg 23 12 223 197 0971 0937 0338 0770 0779 77 921

12 12 272 197 051 0937 0308 2435 0993 99256

AI Hussem Medical Center Cold Suppl~ Pipe Lme Dla 60 5mm 10 10 3047 1698 0784 0384 0270 4989 1000 100 000

Hot Supply Pipe Lme Dla 54 9mm 10 10 236 2082 0368 1054 0353 0787 0784 78449

Colo SUPP} Pipe ..me 0 a eo 7 mm 'v ,0 ~ 85 14:; 0579 0632 027' 5 .28 1000 100 000

Hat SUpply Pipe Lme Dla 54 3 mm 10 10 4~7 1184 0313 0229 0123 2144 0984 98400

Water Directorate of Amman Mun CFM No(1) 10 10 Ci 8455 0703° 0276 C287 0126 1 ,25 0670 86961

CFM No(2) 10 10 1002 08827 0073 0216 0072 1655 0951 95100

Basement Pipe Line Apartment 2 10 10 u 364 0302 0025 0025 0011 5545 1000 100000

CFM No(3)

First Floor Pipe Line Apt No (2) 10 10 02639 01877 0021 o ,27 004, 1872 0969 96 939

CFM No(4)

AI Husselm Mosque Main Dtstnbutlon Pipe Lme 23 16 3673 2596 1961 1318 0525 2051 0980 97986

CFM No (1) 16 16 3165 2596 1534 1318 0506 1127 0870 87020

IMAM S W C I Right Next To Minaret 23 16 0557 049 0232 0267 0087 0774 0781 78061

CFM No (2) 16 16 05"'8 049 0265 0287 0098 0901 0816 81623

IMAM S W C I Middle Next To Minaret 23 16 00242 002393 00142 00158 0005 0055 0522 52181

CFM No (3) 16 16 002587 002393 00163 00158 0006 0342 0634 63 376

IMAM S W C I Righi Next To Mmaret 23 16 0223 023 0062 0067 0021 -0331 0370 37039

CFM No (4) 16 16 0~24 023 0071 0067 0024 -0246 0403 4029Q

Appartment East Amman CFM 3/4 23 17 04352 0338 0039 0017 0009 10661 10m 100000

17 17 0427 0338 0033 0017 0009 9685 ,000 100 000

AI-sa~ Girls secondary SChool W C MaIO Unrt Pipe l.lne 12 10 03225 o5B09 0296 0509 0182 1418 0078 7810

AI Hussein General Depots Officers Club Pipe Ltne 10 10 1924 1392 186 218 0906 5871 1000 100 000

~--
"'"N

nl Number of dally water consumption observations before installation 0 WSD s

n2 Number Of dally water consumption observalIOns after Installation of WSDs

Xl Average dally water consumplion before tnstallalion of WSD s

RFP5A3 XlS(shee19)

X, Average dall} water consumption after Installalion of WSD s

S12 ="';'S121n1 .. s. In2)

Z=(X1 ~)IS12
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Standdrd DeviatIon (~) The standard devIatIon IS defined as the square root of the
aveIage squared deVIatIon from the mean 1 e measure ofvanatIon Small values of
"S" are assocIated wIth lugh concentratIOn of the observations (dally water
consmnptIons) around tIle mean and that thIS IS~ strIctly speakIng ~ valId only for
reasonably symmetrIC bell-shaped hIstograms The square root of the vanance (cr) IS

called the standard deVIatIon (s)

The above mentIOned statistIcal parameters (mean, medIan, mode, and standard
deVIatIon) were detenmned t01 each group of observatIOns (daIly water
con~llmplIons) collected flom the selected sItes by CFM~s and UFM's dunng the
momtonng penods before and after InstallatIon of the WSD's

V 3 Results of the AnalySIS

Table (2) shows the final results as calculated from the analysed data sheets It
I~ Important to not!<..e III tlus table that the number of momtonng days before
WSD's mstallatIon are IdentIcal WIth those after However, m some sItes the
momtonng days before WSD's mstallatIOn are much more than these after A
parallel analysIs, m thIS respect, had been carned out by the study team as
detaIled ill AppendIX F

V 4 Cost of DeVices Versus Cost of Water Saved

The feaSIbIlIty of the u~e of WSD's m the selected SItes could be obtamed by
comparmg the cost ofWSD's mstalled at each sIte WIth the cost of the water saved
The followmg assumptIOns were made III order to reach to a reasonable companson
of these costs -

A The Water Savmg DeVIces are assumed to have two years bfe-tIme
B The adopted costs of WSD's have been based on the local market pnces of 1996

where customs, taxes, and other fees are mcIuded
C The estImated yearly water saVIng of each SIte had been based on the assumptIon

that the average water ~aVIng of the momtonng penod IS apphcable for the
whole year

D The cost of the water saved has been based on the upper pnce range ofthe
water tanff at SItes of hIgh water consumptIon, mIddle range at SItes of mednUll
water consumptIOn, and lower pnce range at SItes of low water consumptIon

13
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Table (2)

SUMMARY OF THE FINAL DATA ANALYSIS

- - - - - - - --

~~

NO SITE BEFORE THE INSTALLATION AFTER INSTALLATION Saving Remarks
OFWSD'S OFWSD'S

Total Water No of Av Dally Total Water No of Av Dally %
ConsIM3 Days Con M3/Day Cons/ M3 Davs Con M3/Day

1 PhiladelphIa Hotel 66687 10 105 58385 10 0813 226 The average dally
consumptions per
room "lere (for room
occuoancy see AppendIX F1)

2 AI Zeltouna UnIVersity 72534 11 6594 57596 11 5236 206

3 Akkad Luxunous Villa Delr- 32645 11 272 23646 11 1 9f 276 Actual SaVIng 36 %
Ghabar (see AppendIX F3 )

4 Kmg Hussein Medlcsl Center 9713 10 9713 6432 10 6432 33

5 Water Directorate of Amman 24756 10 24756 2076 10 2076 161
MUniCIpality

6 AI-Hussetnr Mosque 60 31792 16 376987 497588 16 31099 175

7 Apartment East Amman 7266 17 0427 5755 17 0338 201 Actual Saving 26 %
( see AppendIX F7 )

a AI-Salt GIrls Secondary 3299 10 03229 58 10 058 - No Saving
School ( see AppendIX F8 )

9 AI Hussem General Depots- 1924 10 1924 1392 10 1392 277 Actual SaVIng 36 %
Zerqa ( see AppendiX F9 )

REPSATJQ..
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E The water saved IS a~slUned to be sIlt/turbIdIty free for WhICh no further treatment
or filtratIOn IS needed, 1 e the cost of treatment or filtratIOn systems has been
excluded

Based on the above mentJOned assumptIOns and the related fOl1l1ula (The yearly water
savmg multIplIed by the selected pnce range ofwater tanft) Table (3) shows the
<..o~t of WSD's versus the cost of the water saved It IS Important to pomt out that the
u~e of WSD's based on the US market pnces and the proposed exemptIOn of
customs and taxes, as detatled III sectIOn VII, wIll make the cost recoverable withm
the first month of use at !lItes of hIgh water consumptIOn where the upper pnce range
of water t30ffs IS apphcable

RFPSAIDOC
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Table (3)
Cost of WSO's Versus Cost of Water Saved*

NO SITE Cost 01 Qty of the Water Cost of the water Qtyofwater Cost of water Remarks
the Installed Saved dUring the saved dUring the saved per saved per

WSO's monitoring mOnitoring period year year
JO penod/M3 JD M3 JO

1 Philadelphia Hotel 2285 8301 855 303 31209 Upper Price Range of water Tamft
(wastewater tanft Included)

2 AI Zertouna Unrversrtv 1214 14938 10905 49567 36184 Upper Price Ran~e of water Tarntt
3 Akkad LUXUriOUS Villa Delr- 1384 8999 927 2986 30751 Upper Pnce Range of water Tarntt

Ghabar I(wastewater tanft Included)
4 King Hussein Medical Center 4717 3281 3379 1197492 1233 42 Upper Pnce Range of water Tamft

(wastewater tarrft Included)
5 Water Directorate of Amman 7765 3994 4115 145 781 150 155 Upper Price Range of water Tamft

MUnicipalItY (wastewater tanft Included)
6 AI-Husselnl Mosque 122 85 10559 10875 240 877 246105 Upper Price Range of water Tarnft

I{wastewater tanft Included)
7 Apartment East Amman 3255 1 491 0635 32012 1793 Lower Pnce Range of water Tarntt

(wastewater tarrft Included)
8 A1-Salt GirlS Secondary 100 1 No Saving

School
9 A1-HU5se1n General Depots- 25795 532 38835 19416 1417515 Upper Pnce Range of water Tarnft

Zeroa (wastewater tarrft are not Included)
Total 18661 134 231 11714 4653703 3897555

* ThiS Table shows the cost of WSO's Installed at the selected zone of each selected site versus the cost of water saved at the same selected
zone More details on these selected zones are shown In AppendIX A

RFP5ATXLS



3 Water Savmg DeVice'S
A UnavaIlablhty of some selected WSD's at local agents' stocks ThIS was a result

of the long penod wluch separated the UEC market survey and the subject study
Ieliumphon (about five months) wInch forced the local agents to sell the WSD's
to othel chent~

B Some of the mstalled WSD's proved to be unSUItable because they dId not
acc,ommodate the wOlkmg pressure as rated and others were below the
specIficatIOns as descnbed by the manufachrrer such as some of the WSD's
mstalled at the Al- Salt GIrlS Secondary School

C WSD's cloggmg occurred at SItes WIth no water filters or no water treatment such
as Al-Zeltounah UmversIty, PhIladelphIa Hotel, Apartment East Amman

D. WSD's operated m parbal effiCIency at SItes of low water pressure (less than I
bar )

2. Measurmg Meters
A The provIded FUJI UFM'\ needed reprogrammmg every 99 workmg hours

Moreover, the\e UFM's me too sensIhve to vIblahons and power mtemlptlOns
WhICh caused these UFM's to be subjected to contmuous reprogrammmg The
UFM's sensors need WIder workmg ~pace and could be easily affected by any
~llrrolindIllg flow (s) These UFM'1i senliors were also subject to contmuous
pO~lhon adjustments The Dynasomc UFM was not affected by VibratIOns, power
mterruptlOn, worlmg ~pace, or slliToundmg flow~ because of the avaIlabilIty of a
clamp type senSOl and bllllt-m aUXIlIary power supply (chargeable) However, It
IS preferable to use dynasomc UFM wIth a plotter pnnter

B Two CFM's were repOlted to be of maccurate readmgs and were changed
HoweveI, It was fOlmd that the CM's m general do not produce the same accurate
results as the UFM' s

VI PROBLEMS ENCOUNTERED
I Site Selection

In the methodology of the RFP, UEC Techmcal Proposal and the Contract, It was
stated explIcItly that WSD'~ wIll be mstalled, tested and evaluated m selected
sites whIch use large amounts of water However, thIS was not the only cntena
used for sIte selectlOn Three proposed sItes whIch use large amounts of water
have been changed to sItes of less water use, example AI-Salt Grrls Secondary
School mstead of The Baccaldlli eate School The reason behmd thIS change was
that AI-Salt School IS a more lepresen1atlve sample of the schools m Jordan than
the Ba(.,c,alameate SdlOOl dlthough the latest uses larger amount~ of water and
ploJects more mIDcattve results Also, Dhuled slaughter House and Mamot Hotel
were dIscarded because of the hIgh cost and the unavadablhty of sUItable of
WSD's III the local market, respectIvely

j
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E. WSD's Installed at ToIlet Flushes such as WC-water stop were almost mefficlent

4 Momtormg
A The watel supply network,; m some sItes were dIfferent from the As-buIlt

Dlawmgs As a result, a generatIOn of a turbulent flow was found to occm In the
momtOl ed pipehnes whIch lead to Inaccurate readIngs of the flow meters A
destmcIhve example to such a sItuatIon was found III the hot water retunl
plpelmes In PhIladelphIa hotel whIch lead to Inaccurate readmgs of the flow
meters

B DIfficult Momtonng conditIOns as In the services tunnel of KIng Hussem Medical
Center whele the temperatme IS hIgh and uneasy workmg atmosphere

5 AnalysIs
A Ihe umdentlcal we<tthel condition,; dunng the momtormg penod should have

at fected the results, to! ll1-,tance, Apnlls a spnng month 111 Jordan wIllIe May IS
of sumunsh weatheJ However, the long AI-Adha AId hohday was a mstll1ctIve
~eparator between the~e two weather condItIons The analySIS of the collected
data was consIdered dS of the perIOd after the Aid hohday and thiS apphes also at
~ltes were there IS no water consumptIOn dunng the hohdays such as
governmental bmldmgs and schools

6 Problems of Special Nature
A fhe Lonstant watel com,umphon rate of the lmmdry washmg machInes, and dish

washel ';, was Included m the water saVIng results of ,;ome SItes such as Akkad
Luxunous VIlla, AI-Zeltounah untversIty, AI-Hussem General Depots Officers
Club, Apt East Amman and the Stenhzmg untt ofKmg Hussem MedIcal Center
Ihe con<.>umptIon of the~e macInnes, wluch IS approXImately estImated to be
clbout 25% ot the ~Ite's total consmuphon, should be carefully evaluated wItlun a
1easonable fonnula m order to calculate the total saVIng accurately

R fhe Water consumptlon of AI-ZeItouneh UmversIty and AI-Husselm Mosque was
used pal1tally for cIeamng and lfflgatlon purposes Tlus factor was not subject to
a real control and was only revealed after a long and thorrow InvestIgatIOns

C rl he dlsffiOlmtmg of WSD'~-out of cunosIty-and not re-Installmg them properly
affected the water 'mvmg calculatIOns results TIns occurred at sites such as ,
Akkad Luxunous VIlla, Apmiment East Amman, AI-Hussem General Depots, AI
ZeItouneh Umversity

D Some SItes need contmuous momtonng of the leakage m the water network, tap,
toIlets etc such as Al-Husselm Mosque for example

E The momtonng penod at AI-Salt Secondary School, comcided WIth the final
exammatIon penod therefore the water consumptIon of the school durmg tlus
penod was much less than the class attendance penod
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F At the Water Dtrectorate of Amman MUlllCtpahty, a new water fOlmtam for
pubhc use was mstalled dunng the momtonng penod The water consumption of
tlns fOlmtam depends on the number of users whtch tmdoubtedly affected the
results of the subject study

G Re-plpng the water networks at AI-Husse1lll Mosque and AI-Salt Grrls Secondary
School were needed before mstallatlOn of the flow meters III order to Identrfy the
dtrstnbunon lmes WhICh supply the facuttIes for whIch WSD's were mstalled
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VII. RECOMMENDATIONS·

B Clean and filtered w,lter supply

C lntroducmg Jordan'l, publIc to the bUIlt m water saVIng deVIces m washmg
machmes, rush washers, and other III door water consummg machmes

o Other standard watm savmg procedures such as penodIcal checks and
(,ontmuous mamtenance of the wateI networks

20RFP5A1DOC

4 ThIrty one water savIllg deVJces aVaIlable III the local market were lIsted m the
Market Survey Report (see AppendIx J ofMSR) The eIghteen selected WSD's
were purchased, mstalled, and tested at the selected sItes out ofwhIch five proved
to operate effiCIently ( see sectIon VIII) and of wInch four almost were of the
same functlon but of dIfferent manufacturers These WSD's wInch operate

1 The pubhc u~e ofWSD's on a large scale III Jordan, proVIded that the operational
condItions mentIoned earher are met and Improvements are mamtamed, WIll be
retlected III the total amount of water savmg whIch Imght reach up to 40 % of the
total domestIc water consumptIon of Jordan ThIS large amOlUlt ofwater saved by
the use of WSD's m Jordan WIll enable the authonhes concemed to carry out
pI opel water management to meet the mcreasmg demand of water m the commg
few years

AccOldmg to the lt1erature provIded by the manufacturers of WSD's these
Improvements shall raise the total water savmg when usmg WSD's to about 35
40% of the total watel consumptIon

1 The outcome of the "study on the use of water saVJng devIces m Jordan" has
revealed that the use of these deVIces wIll effectIVely contnbute m ~olvmg the
water cnSlS m Jordan The results of the analysed data has shown that the water
savmg, wIth the use of these devIce, ranges from 16-33 % of the total water
consumptIon of the selected sIte (s) for the duratIOn of the momtonng penod wIth
an average rate of about 25 % of the total water consumptIOn

:2 The watel saVIng percentages (,ould be raIsed by Improvmg the operatIonal
condItions tmder whIch WSD's can operate more efficIently These Improvements
has to be carned out at the SItes of mstallatIon of WSD's by mamtatmng the
followmg
A Contmuou~ workmg pIe,;sure ofmImmum 1 bar eIther wIth aSSIstance of a small

booster pump or by connectmg the water network of the SIte WIth an elevated
dlstnbutIon tank (around 10 meters Ingh)
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2) EXlstmg BUlldmgs.
A Develop CampaIgl1s m regard to the findmgs of the study on the use of water

saVIng deVIces m order to mfluen<>e attItude and behaVIoural changes
B Ehmmate or reduce the customs and taxes on the lffiport of water savmg

deVIces
C Fncourage the already estabhshed local mdustnes speCIalIzed III plumbmg

fixtures ,or new mvestments, ill manufacturmg water saVIng deVIces
o Increase the water tanff on htgh water consumptton Wlthm a reasonable formula

I) Newly Estabhshed butldmgs :
A A legI~latton ~hould be Issued by the MIlllStry OfPubhc WOlks and Housmg,

the MUHStry of Urbdn and Rural affaIrs and EnVlronment, the Jordan
Engmeenng A%OC1clhon, the MUlllclpahtIes, and the engmeenng desIgn
office~, engmeenng consultants, and the contractors concem1l1g the oblIgatory
u<;e of water saVIng deVIces at the newly constructed bmldmgs The legIslatton
should state clearly that no new bmldmg pemut WIll be Issued unless the new
bmldmg deSIgns, and constructed faCIlItIes mclude the use of WSD's m
additton to water presslIDzmg and filtratton systems

B New Iegulattons should be Issued by the MIlllStry of water and ImgatIon
forbIddmg any new house cOlmectIons WIthout the use of WSD's and the
addItIonal systems needed to operate these WSD's effiCIently

efliclently were used at the P01l1ts of the hIghest water consmnptIon, I e mIxers,
washmg basms, tap smks, showers, and bedits (more detaIls on these device are
~hown m sectIon VIII)

') BeSIde Its ImpOltance to con~elve water resources to meet the country's future
demand~, the use of wdtel savmg deVIce~, wIll affect the quarterly and yearly
pdyments of the consumers specmlly at 10<>atlOn~ whIch use large amounts of
water Forte' Grand-hve Stat Hotel- where WSD's were mstalled at the reSIdents'
bdthrooll1s fixtures only, the total quarterly savmg dunng the summer season - as
gIVen m WAJ bInS WclS around 5000 JD An effiCIent use ofWSD's by ma1l1taImng
( I)bar pressure and filtratIon WIll result m about 15-300/0 water saVlng and WIll
reduce the water COl)t at the same rate Regardmg the consumers of low rate of
consumption, the use of WSD's might not reflect on the quarterly payment at the
same cost rate as the large consumers

6 Recommended Measmel) to be taken to encourage the publIc 111 Jordan on the use
of water savmg deVIces are as follow~
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E AffilIate campatgn~ to enhance peoples aWaIeness of the values and effects of
water savmg on both the mdIvIdual and publIc levels and to encourage people to
react to these campatgns and to become attracted The followmg proposed steps
wIll attract the Jordan's pubhc -

a) The Motto·
- Save Water, Save Jordan
- 100 Mdllon CUbIC Meter for our chIldren to surVIVe
- Etc

b) Contest
- Best water saVIng household
- Best water savmg hotel
- Best water saVIng hospItal

The contest WIll be carned out as follows mstallIng the WSD's deVIces free,
momtonng the sIte and get the results of the water consumptIOn and savmg A pnse
or Medals should be awarded (If possIble) to the best water savmg householder or
mshtutIOn

3) Prices of WSD's
If the proposed regulatIons to ex-empt the WSD's and water pressure systems and
tilters from customs and tax are Issued, the pnces WIll be relatIvely reasonable as
the case m the U S markets pnces Then, the user of small water consumptIon
WIll be encouraged eIther to Install WSD's WIth the addItIonal pressunzed
system or Just the WSD's aIId the filter only whele at the latest case the WSD's
wIll operate WIth partIal effiCIency but It WIll be acceptable to operate as a water
restnctor for such an mexpensIVe Item

7 Other Important Remar~
a) Amman Slaughter House was InvestIgated and studIed and DEC recommended

redeslgmng the water system but It was deleted from the selected SItes because
the works reqUITed were outsIde the scope of work of the subject study

b) Savmg water at the household level WIll lead to extra costs In the treatment of
wa~te watetlsewelage because of the 1l1<.-rease III the BOD However, the
theme of the subject study was to dIvert water to the water needy users from
the water over users 1 e save unnecessary consumed water

c) The study demon4)trated to the owners/managers of the selected SItes and the
deCISIon makers III general that the use of WSD's IS effectIve III mcreasmg
aVaIlable water supply and m reducmg the water bIll
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VIII INFORMATIONAL MATERIALS AND KITS

- WHAT IS WATER SAVING?

Water savmg IS to restnct the extravagant use of water, to reduce the water
con")umptlon to reasonable rate"), dnd to ehmmate unnecessary water losses

- WHY WATER SAVING IS TURNING TO BE A CRUCIAL ISSUE IN
JORDAN?

JOIdan IS facmg a watel shortage cnSIS The aVailable water resources no longer
meet the mcreasmg denMnd on watel The water balance (supply versus demand)
IS concunently subJt:aed to dn acute deffictency winch Innders the authontIes
concerned to satisfY the Ieqmred needs ThIs phenomena IS qUIte obvIous m the
domestIc uses where water IS hmung to be a scarce commodIty

- HOW TO CONTRIBUTE IN SOLVING THE WATER CRISIS?

On the domestIc level, the use of water savmg deVices m the households, hospItals,
hotels, ~chools, bUSInesses, dud others wIll (,ontnbute much m solvmg the water
problem m Jordan, beSIdes the other pOSSIble solutIons such as water re-use, water
treatment, watel recydmg, etc

- WHAT ARE WATER SAVING DEVICES?

Water ~avlllg deVIces are those deVices which are Installed m the faCIlIty at the
pomt") whel e there I'. W <lter consumptIon such as, mIxers, faucets, waslllng basms,
smk taps, shower heads', tOIlet flushe") etc In the study on the use ofwater
savmg deVIce,; 111 Jordan, these water ")avmg deVIces were mstalled at the above
mentIoned fixtures m dIfferent SItes, (households, hospItals, hotels, schools,
umversltIe~, busmesse~) and It was found out that the total water savmgs of these
"Ite") var les from 16-11 % dependmg on the operatIonal condItIons m each SIte
I hese results should be uhh7ed by the mdlvlduals and mstItuttons ill Jordan to
mohvate the use of water saVIng deVIces m the prennses whIch they own or
manage ThIs water savmg wIll reflect, beSIdes contnbutton to parttally solVlllg the
water cnSIS ill Jordan, m saVIng the consumers money eIther for the cost ofwater,
or the rate of waste water, and mdIrectly m saVlllg energy as a result of hot water
savmg
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B Water SaVing Percentage- (as the manufacturers' catalogue)-(see FIg 2)

Male thread
FIg 18

j

~ll1lnc,m mn Re!,ul ned (2 or 6 JIm)
I ~ __ -II ~"-'-uoJ JI..-J t'

( ~.>JI/.,.J"'i 1 T I' _
,~

\ I

FIg 2
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,
Unrc!,lIhlllJ ( (lVU 20 11m)

y '-

(.....-. !..J 'r .; r-'I) oJ ........I.s...... i.J"'" ~

Female Thread
FIg lA

TAPS & MIXERS

REP12VDOC

- WHAT ARE THE TESTED WATER SAVING DEVICES WHICH
PROVED TO BE SUITABLE IN JORDAN?
1 Aerator With M+K Flow Regulator, Female Thread or Male Thread

A Used for taps and mIxers (see FIg IA and IB)
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C ApplicatIon Example

• washer

watersaver

Female Thread

FIg 3

D SpecIal Tool for tlns WSD shown ill FIgure 1 and FIgure3

Fig 4

RllPI2VDOC
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2) Vandal ProofAerator wIth M+K Flow Regulator Endless Tummg Housmg

Female Thread (FIg SA) and Male Thread (FIg SB)

Male Tluead
FIg 58

FIg 6

26

Female Thread
FIg SA

- SpecIal Tool for Vandal Proof AeratOls (FIg 6)
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Fig 7

Mdnnc'mann Rcguldlcd

(8orlOllm)
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( .>J1/~ \ III)
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Fig 8

SHOWERS

Unregulated ( 25 - 30 1lm)L.-. -----'=-~ _

3 Aerator FIttmg liT' WIth M+K Flow Regulator Housmg for hlstalltlOn to
Shower Head (Fig 7)

A Water SaVIng Percentage (see FIg 8)
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B ApplIcation example (see FIg 7 and FIg 9)

c- SpecIal ApplIcatton
For threadless taps the same apphcatton as for shower head (Flg 9)

28
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I
I 4 WC- water- stop

A For Cerannc Flushmg Cap

I (FIg 10)

I
I
I
I
I

"'~

I
FIg 10

I
B For Stamless SteelFlush /2 parts

I (FIg 11) ~\ /~/,..""

I
I
I
I
I
I
I FIg 11

I
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---------------------
STUDY ON THE USE OF WSD's IN JORDAN

APPENDIX A
Descnntion of The Selected SItes and Pomts of InstallatIon of WSD' -

No Sites List Description of the Selected Sites Pomts of Installation of WSD's
WSD's

1 Plnladelpma Hotel A zone ofsmgle bedrooms m 10 floors (one smgle bedroom m each floor) and MIxers, Showers, unnals See AppendIx B
a publIc tOilet room m the tenth floor

2 AI-Zeitounah UmvefSlty A zone of a complete ""IDg of the Women's Donmtory composed of a MIxers of washIng basms, See AppendIx B
basement and three floors mo of wmch ""ere occupIed Each floor COnsIsts of sInk taps, shower heads, and
student rooms counselor's reSIdence and a publIc toilet (5 W C 's, 4 basms, 4 Toilet Flushes
showers) and a kItchen, the basement Included the laundrY

3 Akkad LUXurIOUS VIlla Four story luxunous vtlla-connected b, Intenor staIrs-out of""mch 3 floors MLxers of washIng basms See AppendIx B
DerrGhabar ""ere occupIed by the owner's famIlv and basement by the maids, cook, and sInks, sho""erhead, and

Gardeners etc ToIlet Flushes
4 Kmg Hussem MedIal Complete Matermty Dept 10 patient rooms (With pnvate bath rooms), 4 MIxers of washIng basms See AppendIx B

Center ""ords With publIc toIlet rooms, and ten other rooms for Labs kItchens, and sInks, shawerheads, and
theater etc toIlet flushes

5 Water DIrectorate of A zone of 2 floors (a basement and 1st floor) out of 4 stOl¥ buIldIng Each MIxers of ""ashmg basms See Appendtx B
Amman MumClpahtv floor conSIst of 2 complete apartments and sInks, shower heads, and

touet flushes
6 Al-Hussetnl Mosque Complete Facilities of the Mosque Taps See AppendIx B
7 Apartment East Amman ~ Complete ground floor apartment of a 3 stol) bUl.ldIng In KU""aIsmah, the MIxers of "ashIng basIns See AppendIx B

apartment composed of 3 beds rooms a kttchenette, and a bathroom and sInks sha""erheads, touet
flushes

8 AI-Salt GIrls A zone of a separate W C s umts buIldIng lOW C 's 4 WashIng basms and Taps See AppendIx B
Secondarv School 10 drmkIng taps

9 AI-Hussem General Complete FacIhties of The Officer s Club (a 2 stOry butldIng COnsIst of Large MIxers of washIng basIns See AppendIx B
Depots-Zerqa KItchen a Hall 3 publIc TOIlet rooms (4 "ashmg basill, 4 W C sand 4 and sInks, showerheads, toIlet

sho"""er heads ill each) and bedrooms flushes

~
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---------------------
STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX 8

LIST OF THE INSTALLED WSD's AT THE NINE SITES

[§J WSD ICATALOGUE NO IMANUFACTURERI LOCALAGENT ) QUANTITY]

Site No 1 PHILADELPHIA HOTEL DATE OF WSD's INSTALLATION APRIL 12th
, 1996

1 FITTING 1/2" WITH M+K FLOW REGULATOR OW 1/2 MANNESMANN RAMI EST 10
TO SHOWER HEAD (GERMANY)

2 VANDAL AROOF AERATOR WITH M+K FLOW ADG24 MANNESMANN RAMI EST 12
REGULATOR, ENDLESS TURNING HOUSING
WITH MALE THREAD

3 EXPOSED URINAL FLUSH VALVE SELF- 9500 MAMOU PIVOT TRADE 2
CLOSING (ITALY)

Site No 2 AL~EITOUNAH UNIVERSITY DATE OF WSD's INSTALLATION APRIL 13th
, 1996

==-
\t

1 AERATOR 1/2" FLOWFIX AIR JET 22X1 mm 19900-003 BROEN KUSSAD TRADE 18
FEMALE 6 UM (DENMARK)

2 FITTING 1/2" WITH M+K FLOW REGULATOR DW1/2 MANNESMANN RAMI EST 8
TO SHOWER HEAD

3 We-WATER STOP STAINLESS STEEL TWO 1715 RST IZZAT HASHEM EST 10
PARTS (GERMANY)
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---------------------
STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX 8

LIST OF THE INSTALLED WSD's AT THE NINE SITES

[§] WSD ICATALOGUE NO IMANUFACTURERI LOCAL AGENT lQUANTITYI

Site No 3 LUXURIOUS VILLA IN DEIR GHABAR - AMMAN DATE OF WSD's INSTALLATION APRIL 14th
, 1996

1 AERATOR 1/2" FLOWFIX AIR JET FEMALE 19900-003 BROEN KUSSAD TRADE 5
6UM

2 FiniNG 1/2" WITH M+K FLOW REGULATOR OW 1/2 MANNESMANN RAMI EST 8
TO SHOWER HEAD

3 We-WATER STOP STAINLESS STEEL TWO 1715 RST IZZAT HASHEM EST 1
PARTS

4 AERATOR WITH M+K FLOW REGULATOR MK24 MANNESMANN RAMI EST 10
HOUSING OF TWO PIECES WITH MALE
THREAD

Site No 4 KING HUSSEIN MEDICAL CENTER DATE OF WSD's INSTALLATION MAY 14th+20th
, 1996

1 FiniNG 1/2" WITH M+K FLOW REGULATOR OW 1/2 MANNESMANN RAMI EST 14
TO SHOWER HEAD

2 VANDAL AROOF FERATOR WITH M+K FLOW ADG22 MANNESMANN RAMI EST 48
REGULATOR, ENDLESS TURNING HOUSING
WITH MALE THREAD

=-.e.. N RFP5A XLS
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---------------------
STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX 8

LIST OF THE INSTALLED WSD's AT THE NINE SITES

~ WSD ICATALOGUE NO 'MANUFACTURERI LOCAL AGENT IQUANTITY~

Site No 5 AMMAN MUNICIPALITY WATER DIRECTORATE DATE OF WSD's INSTALLATION MAY 16th+20th
, 1996

1 VANDAL AROOF FERATOR WITH M+K FLOW ADG22 MANNESMANN RAMI EST 1
REGULATOR, ENDLESS TURNING HOUSING

2 FiniNG 1/2" WITH M+K FLOW REGULATOR OW 1/2 MANNESMANN RAMI EST 13
TO SHOWER HEAD

3 we-WATER STOP STAINLESS STEEL TWO 1715 RST IZZAT HASHEM EST 2
PARTS

Site No 6 AL-HUSSEINI MOSQUE DATE OF WSD's INSTALLATION MAY 16th+1Sth
, 1996

1 FiniNG 1/2" WITH M+K FLOW REGULATOR I OW 1/2 MANNESMANN I RAMI EST 27
TO SI-iOWE~ HEAD

Site No 7 APARTEMENT EAST AMMAN DATE OF WSD's INSTALLATION MAY 16th
, 1996

~e

1 FiniNG 1/2" WITH M+K FLOW REGULATOR OW 1/2 MANNESMANN RAMI EST 1
TO SHOWER HEAD

2 AERATOR 1/2" FLOWFIX AIR JET FEMALE 19900-003 BROEN KUSSAD TRADE 3
6UM

3 AERATOR LONG LIFE WITH METAL HOZE 1110 RST IZZAT HASHEM EST 1
4 VASA SHOWER WITH 1/2" FLOWFIX 6 UM 2908-3003 BROEN KUSSAD TRADE 1
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---------------------

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX B

LIST OF THE INSTALLED WSD's AT THE NINE SITES

I!§J WSD ICATALOGUE NO IMANUFACTURER' LOCAL AGENT IQUANTITYl

Site No 8 SALT GIRLS SECONDARY SCHOOL DATE OF WSD's INSTALLATION MAY 13th, 1996
1 FITTING 1/2" WITH M+K FLOW REGULATOR DW1/2 MANNESMANN RAMI EST 22

TO SHOWER HEAD

Site No 9 ZARQA MILITARY CAMP DATE OFWSD's INSTALLATION MAY 15th
, 1996

==...
-C..
0-

1 AERATOR 1/2" FLOWFIX AIR JET FEMALE 19900-003 BROEN KUSSAD TRADE 19
SUM

2 FITTING 1/2" WITH M+K FLOW REGULATOR DW1/2 MANNESMANN RAMI EST 9
TO SHOWER HEAD

3 We-WATER STOP STAINLESS STEEL TWO 1715 RST IZZAT HASHEM EST 3
PARTS

4 AERATOR WITH M+K FLOW REGULATOR MK24 MANNESMANN RAMI EST 10
HOUSING OF TWO PIECES WITH MALE
THREAD
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN
APPENDIX C

Descnptlon of Water Flow Meters, Location of Installation and Remarks

No Site/Zone FlowMeter Pipe Date of Type of Remarks on special
No Type Size Function Size Location Installation Data chart characteristics of Flow Meter

1 Philadelphia
Hotel 1 1 Porta- Cold Water Supply 2' Under101tl March Plotter Hourly Data Aut, Recording
Monitoring flow floor false 2Otl 1996 Role Pnnter Need Reprogramlng every 99 Hrs
Zone UFM Standard ceding

~

Under 10tl2 FUJI- Sensors Hot Water Supply 1/2 March WSD-1 Form Pnnter IS out of order
Electric floor false 2Otl 1996 Manual Dally Recording

--r
celhng Need Reprogramlng Every 99 Hrs

Hot Water Retum 1" Mechanical March Plotter Hourly Data Aut Recording
Plant Room 20tI 1996 Role Pnnter Need Reprogramlng Every 99 Hrs

2 A1-Zertounah 1 UFM Porta Wing Main Water l' Womens March Plotter Hourly Data Aut Recording
UnlVersrty 1 FUJ1 flow Supply Dormitory 21 st,1996 Role Pnnter Need Reprogramlng Every 99 Hrs
Women's Electric standard Roof
Dormitory sensors

2 CFM 314' Girl Students rooms' 314" Women's March WSD-1 Form Manual Dally Recording

dlstrlbuton hne Dormitory 21 st 1996
Roof

3 CFM 3/4 Counsellor's ReSidence 3/4 Womens March WSD-1 Form Manual Dally RecordIng

dlstrlbuton hne Dormitory 21 st,1996
Roof

3 Akkad Luxunons 1 UFM Clamp Main Water 314' Water March WSD-1 Form Manual Dally Recording
Vill-Delr-Ghabar Dynasonrc sensor SUPPI~ Treatment ~1996 Need Reprogramlng every

plant 10 000 U S Gallon Reading
4 KING Hussein 1 UFM Porta Cold Water Supply 2' Tunnel Apnl Plotter Hourly Data Aut Recording

Medical Centre 1 FUJ1 flow station 1 27t1 1996 Role Pnnter Need Reprogramlng Every 99 Hrs
Maternrty ~ ElectriC standard Hot Water Supply l' Tunnel Apnl Plotter Hourly Data Aut Recording
Dept sensors station 1 27t1 1996 Role Pnnter Need Reprograrnlng Every 99 Hrs

3 UFM Clamp Hot Water Retum 3/4 Tunnel Apnl WSD-1 Form Manual Dally Recording
Dynasonrc sensor station 1 27t1 1996 Need Reprogramlng every

10 000 U S Gallon Reading

RFP5A.xLS
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN
APPENDIX C

Description of Water Flow Meters, Location of Installation and Remarks

No Site/Zone Flow Meter Pipe Date of Type of Remarks on special
No Type Size Function Size Locabon Installabon Data chart characteristics of Flow Meter

4 KING HUSSEIN 4 UFM portaflow Cold Water Supply 2' Tunnel StatIon 2 Apnl2in Plotter Role Pnnter Hourly Data Aut Recording
Medical Center FUJI standard 1996 Need Reprogramlng Every 99 Hrs

Matemlty Dept 5 Electric sensors Hot Water Supply 1 Tunnel Stabon 2 Apn1271h WSD-I Form Pnnter out of order
1996 Manual Daily Recording

Need Reprogramlng Every 99 Hrs

5 Water Directorate 1 CFM 3/4 Basement Dlstnbunon 3/4 Roof Apnl21 st WSD-I Form Manual Daily Recording
of line APT 1 1996

Amman MUniCipality 2 CFM 3/4 First Floor Dlstnbubon 3/4" Roof Apnl21 st WSD-I Form Manual Daily Recording
line APT 1 1996

3 CFM 3/4 Basement Dlstnbunon 3/4' Roof Apnl21 st WSD-I Form Manual Dally Recording
line APT 2 1996

4 CFM 3/4 First Floor DlstnbutJon 3/4' Roof Apnl21 st WSD-I Form Manual Dally Recording
line APT 2 1996

6 AL-Husselnl 1 CFM 1 Main DlstnbutJon l' Roof Apnl23rd WSD-I Form Manual Daily Recording
Mosque line 1996

2 CFM 112' ImamsWC'S 1/2" Roof/Right Apnl23rd WSD-I Form Manual Dally Recording
Dlstnbubon line Next to Minaret 1996

3 CFM 1/2' ImamsWC'S 1/2" Roof / Middle Apnl23,d WSD-f Form Manual Dally Recording
DlstnbutJon line Next to Minaret 1996

4 CFM 1/2' ImamsWC'S 1/Z Roof/Left Apnl23rd WSD-I Form Manual Daily RecordIng
DlstnbutJon line Next to Minaret 1996

RFP5AXLS
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN
APPENDIX C

Descnptlon of Water Flow Meters, Location of Installation and Remarks

No Site/Zone Flow Meter Pipe Date of Type of Remarks on special
No Type Size Function Size location Instaltatlor Data chart characteristics of Flow Meter

6 AL-Husselnl 5 CFM 3/4" Main Supply Ime 3/4 Roof Apnl23rd WSD-I Form Manual Dally Recording
Mosque 1996

6 CFM 11/2' Additional Tank 1 1/2" Roof Apnl23rd
, WSD-I Form Manual Dally Recording

Distribution line 1996

7 Apartment East 1 CFM 3/4 Main Distribution 3/4 Roof Apnl23rd WSD-I Form Manual Dally Recording
Amman line 1996

8 AL-Salt Girl 1 CFM 1/2" School's Main 1/2 Roof Apnl2Sth WSD-I Form Manual Dally Recording
Sacondary School Supply line 1996

1A* CFM 1/2" Main W C'S Unit 1/2" Ground yard May 13th
, WSD-I Form Manual Dally Recording

Supply line 1996

9 AL-Hussem 1- CFM 3/4" Officer Club Main 3/4" Roof May 5th WSD-I Form Manual Dally Recording
General Depots Dlstnbutlon line 1996

2 CFM 1/2" Officer Club Main 3/4" Roof May 16th WSD-I Form Manual Dally Recording
Dlstnbutlon lme 1996

* WSD'S were deSigned to be Installed at all the facIlities of the school later instructions were to Install WSD'S
at the main W C 'S Units bUilding only Location of Flow meter have changed
** Flow meter have changed because of Inaccurate reading report

V"" Qo
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX D

MONITORING PERIOD

No Site Before WSD S Installation After WSD'S Installation Data Form Data recording Collected Data Remarks
From To No of From To No Of Interval

1 Philadelphia Hotel Days Days Plotter Role Pnnter Hourly E1 1 - E1 2 + E10 Dati of UFM (nsmlled
29396 12496 10 12496 24496 10 &WSD-I on Hot WatJiJr retum are

Dally Neghglble
2 AI-Zertounah 30396 13496 10 13496 24496 10 Plotter Role Pnnter Hourly AppendIX one UFM

University 21396 13496 23 13496 24496 11 &WSD-I Dally E21-E23+E10 TwoCFM
3 Akkad Luxurtous 22396 14496 23 14496 26496 12 WSD-I Form Dally AppendIX E3 Dynosonlc UFM

Villa Delr Ghabar
4 KIng Hussein 5596 16596 10 20596 30596 10 Plotter Role Pnnter Hourly AppendIX E4 1 1 - AddltJona WSD's

Mechcal Center &WSD-I Dally E422+E10 Installed
5 Water Directorate of 21496 16596 10 20596 2696 10 WSD-I Form Dally AppendIX AddrtJona WSD's

Amman Municipality E51-E54 Installed
6 Ai-Hussein! 23496 16596 23 18596 3696 16 WSD-I Form Dally AppendIX AddrtJona WSD's

Mosque E61 - E6 6 Installed
7 Apartment East 23496 16596 23 16596 2696 17 WSD-I Form Dally AppendIX

Amman E7
8 AI-Salt GirlS 23596 4696 12 13596 23596 10 WSD-I Form Dally AppendIX Monltonng with

Secondary School E8 WSD'sfirst
9 AI-HuSS6ln General 26596 5696 10 16596 26596 10 WSD-I Form Dally AppendIX Momtonng with

Depots E9 WSDsfirst

RFPSA.XLS
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
I APPENDIX Eo

SUMMARY OF ,THE SUB-APPENDICES OF THE TABULATED DATA

FLOW METER No(1) FLOW METER No(2) FLOW I METER No (3) FLOW METER No(4) FLOW METER No(5) FLOW METER No(S}
No Site Type Size Sub Type Size Sub Type Size Sub Type Size Sub Type Size Sub· Type Size Sub REMARKS

IAppend Append Append Append Append Append
1 Philadelphia Hotel UFM S5 E11 UFM SS E12

2" 11/2
2 AI Zertounah UFM SS E21 CFM 314' E22 CFM 1/2 E23

University 1
3 Akkad Luxunous UFM Clamp E3

Villa 314"
4 KmgHusseln UFM 55 E411 UFM 55 E412 UFM Clamp E413 UFM 55 E421 UFM SS E422

Medical Center 2 2 314 2 1 1/2
5 Water Directorate of CFM 314" E51 CFM 3/4" E52 CFM 3/4 E53 CFM 314 E54

Amman Municipality
6 AI Husselnl Mosque CFM 1 E61 CFM 1/2 E62 CFM 1/2 E63 CFM 1/2 E64 CFM 314 E65 CFM 11/2 E66

7 Apartment East CFM 314 E7
Amman

a AI 5altGIrls CFM 1/2 Ea
Secondary School

9 AI Hussein GeneralOC CFM 1/2 E9
Depots

RFP5AXLS
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

PHILADELPHIA HOTEL
Cold Supply Pipe t Dla =60 8mm Thlckness=3 4667mm t Steel
Before
Date Reading (·10llt.) TIme Consumption Consumption Occupancy Consumptlon Average

+ Cum (m') m' room m'fRoom m'fRoomJDay
Reprogrammg of the Ultra-Sonic Meter

29/03/96 0 0 1314 000
30/03/96 310 0 1314 310 310 700 0443 0529
31/03/96 675 0 1314 675 365 500 0730

1/04/96 1002 0 1314 1002 327 600 0545
2104/96 1361 0 1314 1361 359 700 0513

Reprogramlng of the UItra-5onrc Meter
2104/96 0 0 1347 000
3/04/96 343 0 1347 343 343 800 0429
4/04/96 704 0 1347 704 361 500 0722
5/04196 1004 0 1322 1004 300 600 0500

--
ReprogramJng of the Ultra-Sonrc Meter

5/04/96 0 0 1324 000
6/04/96 305 0 1324 3 05 305 600 0508

-

Reprogramlng of the Ultra-Sonrc Meter
7/04/96 0 0 2053 000
8/04/96 327 a 2053 327 327 500 0654
9/04/96 662 0 2053 662 335 800 0419

10/04/96 1020 0 2053 1020 358 600 0597
11/04/96 1304 a 1825 1304 284 800 0355

Reprogramlng of the Ultra-Sonrc Meter
11/04/96 a a 1828 000
After

12104196 414 0 1828 414
13104/96 708 a 1828 708 294 500 0588 0447
14/04/96 1007 0 1828 1007 299 800 0374
15/04/96 1343 0 1828 1343 336 600 0560

ReprogramJng of the Ultra-Sonrc Meter
16/04/96 0 0 1937 000
17/04/96 270 0 1937 270 270 500 0540
18/04/96 525 a 1937 525 255 600 0425
19/04/96 780 a 1918 780 255 800 0319
20/04/96 1090 0 1852 1090 310 700 0443

Reprogramlng of the Ultra-$onlc Meter
20/04/96 a 0 1857 000
21/04/96 319 a 1842 319 319 800 0399
22104196 693 2 1839 691 372 800 0465
23104/96 1113 3 1839 1110 419 900 0466

- -

E1
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX E1 1

---
Avg Dally Room Cons Before WSD s Installation a529 M3IDA'i
Avg Dally Room Cons After WSD s Installabon 0447 M3/DAY
STDEV Dally Room Cons Before WSO'S Installabon 0116
STDEV Dally Room Cons After WSD'S (nstallaton 0085
Median Dally Room Cons Before WSD's Installation 0511
Median Dally Room Cons After WSD's Installation 0454
Mode OallyRoom Cons Before WSO's Installation #N/A
Mode OallyRoom Cons After WSD s Installation #N/A
Vanance Dally Room Cons Before WSD s Installation 0014

--

Vanance Dally Room Cons After WSO s Installation 0007

Saving Percentage (Avg Dally Room Consumption) =15 50% --
SaVina Percentaae (MedIan Dallv Room ConsumDtlon) =12 20%

E1a



Philadelphia Hotel
Hot Supply Pipe, Dla =36 84 mm , Thlckness=2 8mm ,Steel

Before
Date Consumption Occupancy Consumption Average

m3 Room m3/Room 3m /Room/Day
30/03/96 733 7 1047 1005
31/03/96 597 5 1195
1/04196 509 6 0848
2/04/96 579 7 0827
3/04/96 745 8 0931
4/04/96 681 5 1362
5/04/96 697 6 1162
6/04/96 538 6 0896
7/04/96 752 9 0835
8/04/96 606 5 1212
After

14/04/96 378 8 0472 0706
15/04/96 405 6 0676
16/04/96 157 7 0225
17/04/96 607 5 1214
18/04/96 597 6 0995
19/04/96 518 8 0647
21/04/96 802 8 1002
22104/96 485 8 0607
23/04/96 625 9 0694
24/04/96 650 9 0722

Avg Dally Room Cons Before WSD's Installation 1005 fllP/ROOM/DAY
Avg Dally Room Cons After WSD's Installation 0706 M3/ROOM/DAY
STDEV Dally Room Cons Before WSD's Installation 0191
STDEV Dally Room Cons After WSD's InstallatIOn 0284
Median Dally Room Cons Before WSD's Installation 0989
Median Dally Room Cons After WSD's Installation 0685
Mode Dally Room Cons Before WSD's Installation #N/A

Mode Dally Room Cons After WSD's Installation #NJA
Vanance Dally Room Cons Before WSD's Installation 0036
Variance Dally Room Cons After WSD's Installation 0081

Saving Percentage (Avg Room/Day) = 29 80%
Saving Percentage (Median Room/Day) = 30 80%

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX E1 2

UFM DYNASONIC
EDITED RAW DATA

E2
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX E2 1

UFM FUJI ELECTRIC PORTAFLOW (No 1)
EDITED RAW DATA

AL ZAITOUNAH UNIVERSITY
Pipe Ola =34 mm , Thlckness=3 4mm , Steel

Before
Date Readmg TIme Consumption Total

Cum m3 mJ m3

30/03/96 0 2005 8315
31/03/96 1603 2005 1603
1/04/96 2827 2005 1224
2/04/96 3865 2005 1038

Reprogrammmg of the Ultra-Somc Meter
8/04/96 0 1504
9/04/96 919 1504 919
10/04/96 1418 1830 499
11/04/96 2291 1812 873
12/04/96 3492 1812 1201
13/04/96 445 1320 958

After
13/04/96 0 1530 7311
14/04/96 771 1530 771
15/04/96 1433 1530 662
16/04/96 2236 1530 803
17/04/96 3091 1530 855

Reprogrammmg of the Ultra-Somc Meter
20/04/96 0 1725
21/04/96 892 1725 892
22104/96 2472 1725 156
23/04/96 3562 1725 109
24/04/96 422 1623 656

Avg Dally Cons (8 Days) Before WSD's Installation 10394 M~/DAY

Avg Dally Cons (8 Days) After WSO's Installation 9139 M3/OAY
STOEV Dally Cons (8 Days) Before WSO's Installation 3204
STDEV Dally Cons (8 Days) After WSD's Installation 3024
Median Dally Cons (8 Days) Before WSD's Installation 998
Median Dally Cons (8 Days) After WSO's Installation 829
Mode Dally Cons (8 Days) Before WSD's InstallatIOn #N/A
Mode Dally Cons (8 Days) After WSD'slnstallatlon #N/A

Vanance Dally Cons (8 Days) Before WSD 5 Installation 10267
Variance Dally Cons (8 Days) After WSD's InstallatIOn 9147

Savmg Percentage (Avg 8 Days) = 1207%
Savmg Percentage (Median 8 Days) = 17 0%
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STUDY ON THE USE OF WATER SAVING DEVICES
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APPENDIX (E2 2)
FORM No WSD-1

Momtonng of Water Saving Devices

1) Location Name AL..zEITOUNAH UNIVERSITY
2) Descnption of Selected Zone for Water

Flow Momtonng
GIRLS STUDENT HOUSING, WOMEN DORMITORY

3) Type, Number, and Size of Flow Meter UFM, No(2), 3/4"

4) Penod of Momtorlng
From 21/3/1996
To 21/411996
5) N fOb NASHAT MURADameo server .Jl.;.ll ,...' ("

Flow Meter WaterFlow
No Date Day Time (hr) Readmg (M3

) Consumed (M3
) Remarks

CFM'S
1 21/03/96 Thurs 1200 0000 0000 INSTALLATION

2 22/03/96 Fn 12 00 4745 4745

3 23/03/96 Sat 12 00 11 387 6642

4 24/03/96 Sun 12 00 18319 6932

5 25/03/96 Man 12 00 25754 7435

6 26/03/96 Tues 1200 32726 6972

7 27/03/96 Wed 1200 39957 7231

8 28103196 Thurs 1200 45746 5789

9 29/03/96 Fn 12 00 50082 4336

10 30/03/96 Sat 1200 56383 6701

11 31103/96 Sun 1200 63496 7113

12 1/04/96 Mon 1200 70123 6627

13 2/04196 Tusd 1200 77057 6934-

14 3/04/96 Wed 1200 84203 7146

15 4/04/96 Thurs 1200 92054 7851

16 5/04/96 Fn 1200 97511 5457

17 6/04/96 Sat 1200 103743 6232

18 7/04/96 Sun 1200 110974 7231 -
19 8/04/96 Mon 1200 117 885 6911

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX tE2 21
Flow Meter Water Flow

No Date Dav Time (hrl Reading (M3) Consumed rM3
\ Remarks

20 9/04196 Tues 1200 124761 6876

21 10/04/96 Wed 1200 132692 7931

22 11/04/96 Thurs 1200 138021 5329

23 12104/96 Fn 1200 142916 4897

24 13/04196 Sat 1200 149591 6673 --
WSDs

25 14/04196 Sun 1200 154557 4966 INSTALLATION

26 15/04196 Mon 1200 159088 4531

27 16104196 Tues 1200 164038 4975

28 17/04/96 Wed 1200 169352 5314

29 18/04/96 Thurs 1600 173549 4099 WEEK END

30 19/04/96 Fn 1600 177165 3615 WEEK END

31 20/04196 Sat 1600 181635 4471

32 21/04196 Sun 1600 188848 7213

33 22/04/96 Mon 1600 195 279 6431

34 23/04/96 Tues 1600 200431 5152

35 24/04196 Wed 1600 207192 6760

RESULTS

SaVIng Percentage (Average 23 days)
SaVIng Percentage (Average 11 days)

SaVIng Percentage (Median 23 days)
Saving Percentage (ME'dlan 11 days)

1970%
206O"A!

2770%
2770%

6521 M3/DAY
6594 M3/DAY
5236 M3IDAY

0977

1008
1132

6876
6876
4975

7231
#N/A
#NfA
0954
1017

1282

"SEE SECTION (V)

Avg Dally Cons (23 Days) Before WSD s Installation
Avg Dally Cons (11 Days) Before WSD s Installation
Avg Dally Cons (11 Days) After WSD s Installabon
STDEV Dally Cons (23 Days) Before WSD's Installation
STDEV Dally Cons (11 Days) Before WSD s Installation

STDEV Dally Cons (11 Days) After WSD s Installation

Median Dally Cons (23 Days) Before WSD s Installatlon

Median Dally Cons (11 Days) Before WSD s Installation
Median Dally Cons (11 Days) After WSD s Installation

Mode Dally Cons (23 Days) Before WSD s Installatlon

Mode Dally Cons (11 Days) Before WSD s Installatton
Mode Dally Cons (11 Days) After WSD s Installation

Vanance Dally Cons (23 Days) Before WSD s Installation
Vanance Dally Cons (11 Days) Before WSD s Installation
Vanance Dally Cons (11 Days) After WSD s Installation

I
I
I
I

I
I
I

I

I
I

I
I

I
I

I
I

I
I

I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

5) Name of Observer NASHAT MURAD Ulylll"'" (0

Flow Meter WaterFlow

No Date Dav Time {hr) Reading (M3
) Consumed (M3

) Remarks

1 21/03/96 Thurs 16 00 a 000 0000 CFM'S INSTALLATION

2 22103196 Fn 16 00 0119 0119

3 23/03/96 Sat 16 00 0288 0169

4 24/03/96 Sun 1600 0541 0253

5 25/03/96 Mon 1600 0812 0271

6 26/03/96 Tues 16 00 1023 0211

7 27/03/96 Wed 16 00 1275 0252

8 28/03/96 Thurs 16 00 1384 0104

9 29/03/96 Fn 16 00 1507 0123

10 30/03/96 Sat 16 00 1650 0143

11 31/03/96 Sun 16 00 1 911 0261

12 1/04/96 Mon 1600 2122 0211

13 2/04/96 Tues 16 00 2367 0245

14 3/04/96 Wed 1600 2629 0262

15 4/04/96 Thurs 16 00 2672 0143

16 5/04/96 Fn 1600 2828 0156

17 6/04/96 Sat 16 00 3045 0217

18 7104/96 Sun 1600 3223 0178

19 8/04/96 Mon 1600 3475 0252

E6RFP5A2IXLS

4) Penod of MOnltormg
From 21/3/1996
To 24/4/1996

APPENDIX (E2 3)
FORM No WSD-1

Monltormg of Water Savmg Devices

1) Location Name AL-ZEITOUNAH UNIVERSITY
2) Description of Selected Zone for Water

Flow MOnltonng
COUNSELOR'S RESIDENCE, WOMEN DORMITORY

3) Type, Number, and Size of Flow Meter CFM, No(3), 3/4"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Average Dally Consumption (11 days) Before Installation of WSD s 0 216 M3/Day

Average Dally Consumption (23 days) Before Installatton of WSD's 0 219 M3/Day

Average Dally Consumption (11 days) After Installation of WSD's 0 4576 M3/Day

APPENDIX (E2 3)

FlowMeter WaterFlow
No Date Day TIme (hr) Reading (M3

) Consumed (M3
) Remarks

20 9/04/96 Tues 1600 3696 0221

21 10/04/96 Wed 1600 3952 0256

22 11/04/96 Thurs 1600 4143 0191

23 12104196 Fn 1600 4434 02911

WSD's
24 13/04/96 Sat 1600 47481 0~14 INSTALLATION

25 14/04/96 Sun 1600 51827 04346

26 15/04/96 Mon 16 00 55947 0412

27 16/04/96 Tues 1600 60707 0476

28 17/04/96 Wed 1600 6582 05113

29 18/04/96 Thurs 1600 6943 0361

30 19/04/96 Fn 1600 72619 03189

31 20/04/96 Sat 1600 7694 04321

32 21/04/96 Sun 1600 81591 04651

33 22104196 Mon 1600 86359 04768

34 23/04/96 Tues 1600 91321 04962

35 24/04/96 Wed 1600 96552 05231

E7

RESULTS

Saving (%) No SAVING (see section V )

STUDY ON THE USE OF WATER SAVING DEVICES

RFP5A2IXLS
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E3)
FORM No WSD·1

Momtormg of Water Savmg Devices

RFP5AllXlS

4) Penod of Momtonng
From 22/3/1996
To 26/4/1996

1) Location Name Akkad Luxunous Villa Delr Ghbar
2) Descnptlon of Selected Zone for Water

Flow Momtonng
The Villa Main BUlldmg

3) Type, Number, and Size of Flow Meter UFM, 3/4"pipe

5) Name of Observer Talat Mahmoud '-"IyJl r-I (0

Flow Meter WaterFlow
No Date Day Time (hr) Reading 1M3) Consumed (M3) Remarks

1 22/03/96 Fn 1900 0000 0000 UFM INSTALLATION

2 23103/96 Sat 1900 1309 1309

3 24103/96 Sun 1900 217 0861

4 25/03/96 Mon 1900 2937 0767

5 26/03196 Tues 1900 3067 0129

6 27/03/96 Wed 1900 3235 0168

7 28/03/96 Thurs 1900 5643 2408

8 29/03/96 Fn 1900 8301 2657

9 30103/96 Sat 1900 10813 2512 -

10 31/03/96 Sun 1900 13907 309

11 1/04196 Mon 1900 16734 283

12 2/04/96 Tues 1900 18854 1 92

13 3/04/96 Wed 1900 21 371 2666

14 4/04/96 Thurs 1900 23583 2261

15 5/04/96 Fn 1900 2961 335

16 6/04/96 Sat 1900 3029 3356

17 7/41996 Sun 1900 33362 3072

18 8/04/96 Mon 1900 36267 2904

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E3)
FlowMeter WaterFlow

No Date Day TIme (hr) Reading (M3
) Consumed (M3

) Remarks
UFM PRE·

19 9/04/96 Tues 1900 0783 237 PROGRAMMING

20 10/04/96 Wed 1900 2421 1638

21 11/04/96 Thurs 1900 0481 2386

22 12/04/96 Fn 1900 758 2772

23 13/04/96 Sat 1900 10208 2627
WSDs

24 14/04/96 Sun 1900 13448 324 INSTALLATION

25 15/04/96 Mon 1900 15737 2288

26 16/04/96 Tues 1900 19367 363

27 17/04/96 Wed 1900 22161 2794

28 18/04/96 Thurs 1900 25216 3055

29 19/04/96 Fn 1900 22029 1812

30 20/04/96 Sat 1900 29483 2453

31 21/41996 Sun 1900 31891 2408

32 22104/96 Mon 1900 3351 0861

33 23/04/96 Tues 1900 33708 0955

34 24/04/96 Wed 1900 34678 0969

35 25/04/96 Thurs 1900 36074 1396

36 26/04/96 Fn 1900 37096 1022

E9



*(see Section V)

STUDY ON THE USE OF WATER SAVING DEVICES

SaVIng Percentage (average 23 days) =11 70%

SaVIng Percentage (Median 23 days) =18 40%

SaVIng Percentage (average 12 days) = 2160

SaVIng Percentage (median 12 days) =24 60%

2230 M3/DAY

2720 M3/DAY

1970 M3/DAY

0971

0510

0937

2512

2719

205

#N/A

#NfA

#NfA

0944

0260

0878

Avg Dally Cons (23 Days) Before WSD's Installation

Avg Dally Cons (12 Days) Before WSD's Installation

Avg Dally Cons (12 Days) After WSD's InstallatJon

STDEV Dally Cons (23 Days) Before WSD's Installation

STDEV Dally Cons (12 Days) Before WSD's Installation

STDEV Dally Cons (12 Days) After WSD's Installation

Median Dally Cons (23 Days) Before WSD's Installation

Median Dally Cons (12 Days) Before WSD's Installation

Median Dally Cons (12 Days) After WSD's Installation

Mode Dally Cons (23 Days) Before WSD's Installation

Mode Dally Cons (12 Days) Before WSD's Installation

Mode Dally Cons (12 Days) After WSD's Installation

Vanance Dally Cons (23 Days) Before WSD's InstallatJon

Variance Dally Cons (12 Days) Before WSD's InstallatJon

Vanance Dally Cons (12 Days) After WSD's Installation

APPENDIX (E3)

RESULTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



AL-HUSSEIN MEDICAL CENTRE Station 1
Cold Supply Pipe, Dla =60 5 , Thlckness=3 2mm ,Steel
Before
Date Readmg Time Consumption Total Average

"'10llt m3 m3 m3/Day
5/05/96 0 1541 3047 3047
6/05/96 405 1541 405
7/05/96 635 1591 230
8/05/96 971 1543 336
9/05/96 1318 1523 347

Reprogrammg of the Ultra-Some Meter
9/05/96 19 1700

10/05/96 171 1652 152
11/05/96 430 1652 259
12/05/96 825 1640 395
13/05/96 1116 1424 291

Reprogrammg of the Ultra-Some Meter
13/05/96 0 1431
14/05/96 307 1431 307
15/05/96 632 1431 325
After

Reprogrammg of the Ultra-Somc Meter
20/05/96 0 1439 1698 1698
21/05/96 196 1439 1 96
22/05/96 387 1451 1 91
23/05/96 597 1451 210
24/05/96 700 1424 103

Reprogrammg of the Ultra-Some Meter
24/05/96 0 1435
25/05/96 153 1435 1 53
26/05/96 279 1435 126
27/05/96 463 1435 1 84
28/05/96 606 1125 143

Reprogramlng of the Ultra-Some Meter
28/05/96 0 11 33
29/05/96 224 11 33 224
30/05/96 392 11 33 168

Av~allyCons (10 Days) Before WSD's Instan~tlon __ 3047 Mj/DAY
-

M3/DAYAvg Dally Cons (10 Days) After WSD's Installation 1698

SVDEV-Dally Cons (10 Days) Before WS-D's Installation
-
0764

SYDEV-Dally Cons (10-Days) After WSD's InstallatIOn ~ -
--

0384

Median Dally Cons (10-Days) BefOre WSD'slnstaliatlon -
-

316

MedianDally Cons (1 O-DayS)After WSO's Instalfatlon- 176

Mode Da,ly-Cons--(1 0DayS)Before-WSD's Installation #N/A

Mode Dally-Cons (1(fDays)After WSD'S Instalia-llon-- #N/A
-- - ----- -- ---------- -- - --- 0584Vanance Dally Cons (10 Days) Before WSD's In~tallatlon

Vanance Dally Cons (fo Days) AAerWSD's Instaliatlon
-

0148
----L---r---l-- - - ---

----------- ~---
---

Saving Percentage (Avg 10 Days) =44 27% -- - - -
Saving Percentage-(Medlan fODays) =-4431%

Q
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RFP5A3IXLS

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX E4 1 1

UFM FUJI ELECTRIC PORTAFLOW
EDITED RAW DATA
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX E4 1 2

UFM FUJI ELECTRIC PORTAFLOW

EDITED RAW DATA

AL-HUSSEIN MEDICAL CENTER I Station #1
Hot Supply Pipe, Dla =54 9mm , Thlckness=2 5mm , Brass
Before

-- ----

Date Reading (*10Lit) Time Consumption Consumption
1------ f----.-- - -- -

Total In Total Out Tota Cons
Cum (m3) m3

-- - -
+ - m3 m3

2105/96 113 0 1632 113 000
----

3/05/96 291 0 1632 291 178
- - - ----- -

2410 0498 2360-- - I-- - -- --
4/05/96 521 0 1632 521 230
5/05/96 791 0 1645 791 270

--- ---

Reprogramlng of the Ultra SOniC Meter
--. - - - - -- -- - -

1-----1------
5/05/96 0 a 1545 000

- -- -

6/05/96 282 a 1545 282 282
1------- - -

7/05/96 477 0 1519 477 1 95
1------ -

8/05/96 737 a 1544 737 260
1---

9/05/96 1004 0 1544 267--- --- ~- - - -- -
1004

Reprogramlng of the Ultra-Somc Meter
-- -- -- - - -- - -

13/05/96 a 0 1458 000
--- - --

14/05/96 245 0 1458 245
- 1--------- -- --.~- - --

245
15/05/96 479 0 1458

--- ---~--- ---
479 234

16/05/96 728 0 1458
---- - --1----- - ---

728 249
After

-- ------ - ---

20/05/96 a 0 1438 000 000 2936 854
1--
2082

-

21105/96 233 0 1438 233
-- --- ---

233
22105/96

--- e---- -- -----
531 0 1451 531 298

23/05/96 917 1451 386
1--- ---~-

0 917
-------- --------- - -- ~---- - ---

24/05/96 1235 0 1435 1235 318
- ------- I--- - --- ----- - -

Reprogramlng of the Ultra Somc Meter
---~---- - ---_.-- -- -- ----- -

24/05/96 0 0 1435 000
25/05/96 1435 --236-- -- ~--- -

236 0 236
1435

-- - - - - ---- --- -
26/05/96 652 0 652 416

-- - -- -- --- -----
27/05/96 899 0 1435 899 247

1------ 1------------
28/05/96 1161 0 1127 1016 1 17

-- I---- --- -
Reprogramlng of the Ultra-Somc Meter -- I-----------
28/05/96 0 0 1133 000 -----4~ -- -~ -- - - -
29/05/96 435 0 1133 435 -- - -- -- I-- --- --- -

30/05/96 685 0 1133 685 250 - 1----- --

1-------- -M3/DAY
---- --- -

Avg Dally Cons (10 Days) Before WSD s Installation 2360 --
M3IDAY

- - . --
Avg Dairy Cons (10 Days) After WSDs Installation 2082

- --- ;---- --- ~-- -
SYDEV Dally Cons (10 Days) Before WSD s rnstallatlon 0368 -- --- -- - I- - -

SYDEV Dally Cons (10 Days) After WSD s Installation --f054--
- - - - - ~

Median Dally Cons (10 Days) Before WSDs Installation 2467
- --2345 -- - -- -- - --- -

Median Dally Cons (10 Days) After WSD s Installation
---~- - -#Nii\- - - -- -~- -

Mode Dally Cons (10 Days) Before WSD s Installation
Mode DaIlYCons (10Days) After WSDsinstallation #N/A
f----- --- -- - ---- - - - - - 0136Vanance Dally Cons (10 Days) Before WSDs Installation
1-:------ - --------- - --- - -- 1 111Vanance Dally con~JTo Days) AfterW~~ln~a~a!,.o.!1. -- --- -- -- --

I I ----- -- -- - - -- - -
SaVIng Percentage (Avg 10 Days) =11 79% - - -- - - -r:::-- --- ---
Saving Percentage (Median 10 Days) =5 0%

I
•
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RFP5A3IXLS

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX E4 1 3
UFM DYNASONIC

EDITED RAW DATA

AL-HUSSEIN MEDICAL CENTER Station #1
Return Hot Pipe, Ola =18 64mm , Thlckness=1 24mm, Brass

Date Consumption Consumption Consumption
Cum Gallon Cum Liters Actuai (m3

)

27/04/96 000 000
28/04/96 38342 145060 1451
29/04/96 71160 269221 1242
30104/96 84982 321514 0523
1/05/96 86385 326822 0053
2105196 91161 344891 0181
3/05/96 96148 363759 0189
4/05/96 97017 367046 0033
5/05/96 97270 368004 0010
6105/96 97610 369290 0013
7/05/96 98021 370845 0016
8/05/96 98911 374212 0034
9/05/96 99120 375003 0008

10/05/96 99306 375706 0007
11/05/96 99360 375911 0002
12/05/96 99391 376028 0001
13/05/96 99494 376418 0004
14/05/96 99681 3771 25 0007
15/05/96 99750 377386 0003
17/05/96 100893 381711 0043
18/05/96 101296 383235 0015
19/05/96 1017 74 385044 0018
20/05/96 1017 79 385063 0000
21/05/96 1017 72 385036 0000
22105196 101882 385452 0004
23/05/96 151309 572452 1 870
24/05/96 203803 711052 1986
25/05/96 203891 771385 0003
26/05/96 203987 771748 0004
27/05/96 207643 785580 0138
28/05/96 210815 797581 0120
29/05/96 214920 8131 11 0155
30/05/96 217416 822555 0094

Installed for Momtonng The Return Hot Water, Not Water Savmg

E12



AL-HUSSEIN MEDICAL CENTER Station #2
Cold Supply Pipe, Dla =60 7 mm , Thlckness=28mm ,Steel

1----- - - -

Before
c-- --

Date Reading (A10LIt ) Time Consumption Consumption
-- ---

Average

+ - Cum (m3
) mJ mJlOay

5/05/96 0 0 1547 000 288
6/05/96 256 a 1547 256 256

--- -- --

7/05/96 583 a 1521 583 327
8/05/96 837 0 1546 837 254
9/05/96 1136 0 1526 1136 299

Reprogramlng of the Ultra-Sonlc Meter
- - r----- -

9/05/96 0 0 1605 000
- - - - - ---- -

10/05/96 153 0 1655 153 - ----153 -- --

11/05/96 436 0 1655 436 283
12105/96 781 0 1643 781 345

--

13/05/96 1070 0 1433 10 70 289
.-

ReprogramJng of the Ultra-Sonic Meter
------ -- c--- - -

13/05/96 1 0 1439 001
14/05/96 345 0 1439 345 344

.-

15/05/96 674 0 1439 674 329
After
20/05/96 0 0 1438 000
21/05/96 79 10 1438 069 069 149

f------

22/05/96 195 12 1454 183 114
23/05/96 337 13 1454 324 141

---

24/05/96 502 14 1433 488 164
Reprogramlng of the Ultra-SOnic Meter

---- ---- ----- - -

24/05/96 0 0 1438 000
----------1--- -

25/05/96 85 2 1438 083 083
26/05/96 195 3 --------- - - --~ -

(09
- -

1438 192
27/05/96 439- I- -- - -- -4-36 244

-- - --~ -
3 1438 --------e--- --- --f--- -

28/05/96 589 5 1038 584 148
--- -~ ---

ReprogramJng of the Ultra-Some Meter -------1-----

28/05/96 0 0 1140 000
--- --1--- -2-63 - - - --

29/05/96 263 a 1140 263
30/05/96 417 1 1140 416 153

Avg Dally (10 Days) Before WSD's Installation 288 M3/DAY

Avg Dally (10 Days) After WSD's Installation 149 M3/DAY--
SrDEV Dally Cons (10 Days) Before WSD's Installation 0579-- -- -
SrDeV Dally Cons (10 Days) After WSD's Installation 0632

Median Dally Cons (10 Days) Before WSD's Instal/atlon 294
- ---

Median Dally Cons (10 Days) After WSD's Instal/atlon 145
- ----- #Niil.- f--

Mode Dally Cons (10 Days) Before WSD's Installabon ---- --- -- ~N/A--f-- --
Mode Dally Cons (10 Days) After WSD s Installation -----0335- - --
Vanance Dally Cons (10 Days) Before WSD's Instal/abon --------0399-

- ---
Vanance Dally Cons (10 Days) After WSD's Instal/abon -

- --
Saving Percentage (Avg 10 Days) = 48 32%
SaVing Percentage (Median 10 Days) = 50 70%

I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX E4 2 1
UFM FUJI ELECTEIC PORTAFLOW

EDITED RAW DATA
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Al-HUSSEIN MEDICAL CENTER Station #2
Hot Supply Pipe, Dla =54 32mm , Thlckness=3 01mm , Brass

Date Readmg Time Consumption Total
Cum (1I10llt) m3 m3

4/05/96 0 2100 1427
5/05/96 135 2100 135
6/05/96 261 2100 126
7/05/96 432 2100 171
8/05/96 621 2100 189

ReprogramlOg of the Ultra-Somc Meter
9/05/96 a 2100
10/05/96 85 2100 085
11/05/96 220 2100 135
12105196 362 2100 142
13/05/96 543 2100 1 81

ReprogramlOg of the Ultra-Somc Meter
13/05/96 37 2100
14/05/96 183 2100 146
15/05/96 300 2100 117

After
20/05/96 0 2100 1164
21/05/96 102 2100 102
22/05/96 235 2100 133
23/05/96 354 2100 119

ReprogramlOg of the Ultra-Some Meter
23/05/96 0 2100
24/05/96 105 2100 105
25/05/96 206 2100 1 01
26/05/96 315 2100 109

Reprogrammg of the Ultra-Some Meter
27/05/96 0 2100
28/05/96 95 2100 095

29/05/96 206 2100 1 11
30/05/96 321 2100 115
31/05/96 495 2100 174

-

Avg Dally cons (10 Days) Before WSD's Installa~lon ___ 1427 M1Day --
- - ~-- -

M~,?~r.-_-Avg Dally Cons (10 Days) After WSD's Installation 1164
STDEV Dally Cons (10 Days) Before WSD's Instdllatlon-

- - '--- - --
0313-- - - --- -- -

STDEV Dally Cons (10 Days) After WSD's Installation 0229
-- -

Median Dally Cons (10 Days) Before WSD's Installation 1385
-~-

-

Median Dally Cons (10 Days) After WSD's InstallatIOn 1100 --
Mode Dally Cons (10 Days) Before WSD's Installation 1 350

--
Mode Dally Cons (10 Days) After WSD's Installation #N/A

Vanance Dally Cons (10 Days) Before WSD's Installation 0098
---- ---

Vanance Dally Cons (10 Days) Before WSD's Installation 0052

I --
Saving Percentage (Avg, 10 Days) = 1843% -
Saving Percentage (Median 10 Days) =20 60%
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RFPSA3IXLS

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN
APPENDIX E4 2 2
UFM DYNASONIC

EDITED RAW DATA
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STUDY ON THE USE OF WATER SAVING DEVICES

5) Name of Observer IBRAHIM HILMI yiIJAlI ....' (0

Flow Meter WaterFlow
No Date Day Time (hr) Reading (M3

) Consumed (M3
) Remarks

1 21/04/96 Sun 800 0000 0000 CFM s Installation

2 22/04/96 Mon 800 07321 07321

3 24/04/96 Tues 800 15283 07962

4 25/04/96 Wed 800 23296 08013

5 26/04/96 Thurs 600 31409 08113

6 27/04/96 Fn 800 ADHAEID*

7 28/04/96 Sat 800 HOLIDAY

8 29/04/96 Sun 800 HOLIDAY

9 30/04/96 Mon 800 HOLIDAY

10 31/411996 Tues 800 - HOLIDAY

11 1/05/96 Wed 800 HOLIDAY

12 2105196 Thurs 800 4125 09841

13 3/05/96 Fn 800 WEEKEND"

14 4/05/96 Sat 800 4876 0626

15 5/05/96 Sun 800 5757 0880

16 6/05/96 Mon 800 6579 0822

17 7/05/96 Tues 800 7471 0892

18 8/05/96 Wed 800 8354 0883

3) Type, Number, and Size of Flow Meter CFM, No(1), 4/3"

Y!JAIl .yt (t

\:'}.>I.)A

;:;;}.. ';I

~.,...J! 1(1

.\!4l1~, ylj'.w.... J (Y

E15

APPENDIX (E5 1)
FORM No WSD_1

Momtonng of Water Saving Devices

4) Penod of Momtonng
From 21/411996
To 2/6/1996

RFP5A2IXLS

1) Locat1on Name WATER DIRECTORATE OF AMMAN MUNICIPALITY
2) Descnptlon of Selected Zone for Water

Flow Monrtonng

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E6 1)

FlowMeter WaterFlow

No Date Day Time (hr) Readma(M') Consumed 1M" Remarks

19 9105196 Thurs 800 9267 0913

20 10/05/96 Fn 800 WEEK END

21 11/05196 Sat 800 10138 0871

22 12105196 Sun 800 11074 0935

23 13/05196 Mon 800 12252 1178

24 14/05/96 Tues 800 13255 1003

25 15/05/96 Wed 800 14095 0840

26 16/05/96 Thurs 800 14212 0117 WSD s'" INSTALLATION

27 17/05/96 Fn 800 WEEKEND

28 18105/96 Sat 800 HOLIDAY -

29 19/05/96 Sun 800 15087 0875
ADDITIONAL"** WSD s

30 205/1996 Men 800 15810 0722 INSTALLATION

31 21/05196 Tues 800 16131 0321

32 22105/96 Wed 800 16552 0421

33 23/05/96 Thurs 800 16999 0448

34 24/05/96 Fn 800 WEEKEND

35 25/05/96 Sat 800 HOLIDAY

36 26105/96 Sun 800 17534 0535

37 27105/96 Men 800 18296 0762

38 28/05196 Tues 800 19295 0999

39 29105196 Wed 800 19926 0631

40 30/05196 Thurs 800 21143 1217

41 31/05196 Fn 800 WEEKEND

42 1106/96 Sat 800 21907 0764 CFM S DISMOUNTING

43 2106/96 Sun 800 22849 0942

E16



E16a

STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E6 1)

RESULTS

SaVing Percentage (Avg 10 Days) = 1680%

Saving Percentage (Median 10 Days) =2150%

08455 M3/DAY

07039 M3/DAY

0276

0287

0888

0697

#NIA

#N/A

0076

0082

• Holidays and Week-End are Not Counted In tile MOnltonng Panod

.. End of MOnltonng Penod Before WSD s Installation

... Beginning of Monrtonng Penod After WSD s Installation

....( see SectIon V)

Avg Dally Cons (10 Days) Before WSD's Installed

Avg Dally Cons (10 Days) After WSD's Installed

STDEV Dally Cons (10 Days) WIthout WSD's Installed

STDEV Dally Cons (10 Days) Before WSD's Installed

Median Dally Cons (10 Days) WIthout WSD s Installed

MedIan Dally Cons (10 Days) After WSD s Installed

Mode Dally Cons (10 Days) WIthout WSD s Installed

Mode Dally Cons (10 Days) with WSD s Installed

Variance Dally Cons (10 Days) WlthoutWSDs Installed

Vanance Dally Cons (10 Days) with WSD s Installed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



STUDY OF THE USE OF WATER SAVING DEVICES

5} Name of Observer IBRAHIM HILMI wlI.;.11 r"" (0

Flow Meter Water Flow
No Date Day Time (hr) Readmg (M3

) Consumed (Ma) Remarks

1 21/04/96 Sun 800 0000 0000

2 22/04/96 Man 800 0754 0754

3 24/04/96 Tues 800 1565 0811

4 25/04/96 Wed 800 2286 0721
AL-ADHA EID"

5 26/04/96 Thurs 800 3149 0863 HOLIDAY

6 27/04/96 Fn 800 HOLIDAY

7 28/04/96 Sat 800 HOLIDAY

8 29/04/96 Sun 800 HOLIDAY

9 30/04/96 Man 800 HOLIDAY

10 31/4/1996 Tues 800 HOLIDAY

11 1/05/96 Wed 800 HOLIDAY

12 2/05/96 Thurs 800 4122 0973

13 3/05/96 Fn 800 WEEKEND

14 4/05/96 Sat 8 00 5004 0882

15 5/05/96 Sun 800 5836 0832

16 6/05/96 Man 800 6799 0963

17 7/05/96 Tues 800 7751 0952

18 8/05/96 Wed 800 8792 1041

E17

APPENDIX (E5 2)
FORM No WSD-1

Monitoring ofWater Savmg DevIces

RFP5A21XlS

3) Type, Number, and Size of Flow Meter CFM, No(2), 4/3"

4) Period of Momtoring
From 21/4/1996
To 2/6/1996

1) Location Name WATER DIRECTORATE OF AMMAN MUNICIPALITY
2) Description of Selected Zone for Water

Flow MOnitoring

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (EG 2)
Flow Meter WaterFlow

No Date Dav Time (hr) Readlna (M3
) Consumed 1M3

) Remarks

19 9/05/96 Thurs 800 9681 0889
WEEK END

20 10/05/96 Fn 800 ----- ---- (NOT COUNTED)

21 11/05/96 Sat 800 10737 1065 -

22 12105/96 Sun 800 11737 1000 --

23 13/05/96 Mon 800 12702 0965 --- ~ -

24 14/05196 Tues 800 13689 0987 -

25 15/05196 Wed 800 14757 1068 -- - --

26 16/05196 Thurs 800 15856 1099 WSD s~* INSTALLATION
WEEKEND

27 17/05/96 Fn 800 --- - - -- (NOT COUNTED)
HOLIDAY

28 18/05/96 Sat 800 - (NOT COUNTED)

29 19/05/96 Sun 800 16n9 0923 - -
ADDITIONAL***

30 205/1996 Mon 800 17662 0883 WSD 5 INSTALLATION

31 21105/96 Tues 800 18224 0562 --

32 22105/96 Wed 800 19015 0791 --

33 23/05/96 Thurs 800 19708 Otl93 --
WEEKEND

34 24/05/96 Fn 800 -- - - - (NOT COUNTED)
HOLIDAY

35 25105196 Sat 800 ~--- --- -- (NOT COUNTED)

36 26/05/96 Sun 800 20432 0724 -

37 27105196 Mon 800 2151 1078

38 28105/96 Tues 800 22578 1068

39 29/05196 Wed 800 23529 095

40 30105196 Thurs 800 24693 1 164 - -
WEEKEND

41 31/05/96 Fn 800 - - - (NOT COUNTED)

42 1106196 Sat 800 25379 0688 - -

43 2106/96 Sun 800 26489 1 11 - - ---
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STUDY ON THE USE OF WATER SAVING DEVICES

SaVIng Percent (Avg 10 Days) = 12 0%

Saving Percent (Median 10 Days) = 120%

.. Holidays and Week-End are not Counted In the Momtonng Penod

- End of Monltonng Before WSD s Installation

..... Beglnmng of Monltonng After WSD s Installation

- (see Section V)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Avg Dally Cons (10 Days) wrthout WSD s Insmlled

Avg Dally Cons (10 Days) wrth WSD's Installed

STDEV Dally Cons (10 Days) WIlhout WSD's Installed

STDEV Dally Cons (10 Days) WIth WSD's Installed

Medl8n Dally Cons (10 Days) WIthout WSD s Installed

Median Dally Cons (10 Days) WIth WSD s Installed

Mode Dally Cons (10 Days) wrthoutWSDs Installed

Mode Dally Cons (10 Days) WIth WSD s Insmlled

Vanance Dally Cons (10 Days) WIthout WSD s Installed

Vanance Dally Cons (10 Days) WIth WSD s Installed

APPENDIX (E5 2)

RESULTS

1002 M3/DAY

08827 M3/DAY

0073

0216

1

0871

#N/A

#NfA

0005

0046



STUDY ON THE USE OF WATER SAVING DEVICES

5) Name of Observer IBRAHIM HILMI Ul.,..b ('",,1(0

Flow Meter WaterFlow
No Date Day TIme (hr) Readmg (M3

) Consumed (M3
) Remarks

1 21/04/96 Sun 8 00 0000 0000 CFM's Installation

2 22104/96 Mon 8 00 0331 0331

3 24/04/96 Tues 800 0660 0349

4 25/04/96 Wed 8 00 1032 0352

5 26/04/96 Thurs 8 00 1355 0323

6 27/04/96 Fn 800 AI-ADHA EID"

7 28/04/96 Sat 8 00 HOLIDAY

8 29/04/96 Sun 8 00 HOLIDAY

9 30/04/96 Mon 8 00 HOLIDAY

10 31/4/1996 Tues 800 HOLIDAY

11 1/05/96 Wed 800 HOLIDAY

12 2105196 Thurs 800 1960 0605

13 3/05/96 Fn 800 WEEK END"

14 4/05/96 Sat 800 2379 0419

15 5/05/96 Sun 800 2764 0385

16 6/05/96 Mon 8 00 3104 0340

17 7/05/96 Tues 800 3469 0365

18 8/05/96 Wed 800 3862 0393

E19RFP6A2IXLS

3) Type, Number, and SIze of Flow Meter CFM, No(3), 4/3"

APPENDIX (E5 3)
FORM No WSD_1

MOnltormg of Water Savmg DevIces

4) Period of Momtormg
From 21/4/1996
To 2/6/1996

1) Location Name WATER DIRECTORATE OF AMMAN MUNICIPALITY
2) Description of Selected Zone for Water

Flow MOnltormg Basement LIRe - Apartment 2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX IE5 31

FlowMeter WaterFlow
No Date Dav Tlmelhrl Readlna 1M:; Consumed (M3

) Remarks

19 9/05/96 Thurs 800 4233 0371

20 10/05/96 Fn 800 WEEKEND

21 11/05/96 Sat 800 4646 0413

22 12/05/96 Sun 800 5027 0381

23 13/05/96 Man 800 5376 0349

24 14/05/96 Tues 800 5728 0352

25 15105196 Wed 800 6073 0346

26 16/05/96 Thurs 800 6407 0334 WSD s"" INSTALLATION

27 17105196 Fn 800 WeEK END

28 18/05196 Sat 800 HOLIDAY

29 19105196 Sun 800 6719 0311
ADDITIONAL"""

30 205/1996 Man 800 6995 0276 WSD s INSTALLATION

31 21/05196 Tues 800 7184 0189

32 22/05/96 Wed 800 7435 0251

33 23/05/96 Thurs 800 7678 0243

34 24/05196 Fn 800 WEEKEND

35 25/05/96 Sat 800 HOLIDAY

36 26/05/96 Sun 800 8000 0322

37 27105196 Man 800 8599 0599

38 28/05196 Tues 800 8849 0250

39 29105/96 Wed 800 9060 0211

40 30/05/96 Thurs 800 9294 0234

41 31/05/96 Fn 800 WEEKEND

42 1106/96 Sat 800 9703 0409

43 2/06/96 Sun 800 10014 0311

E20



E20a

SaVing Percentage (Avg 10 Days) = 1720%

SaVing Percentage (Median 10 days) =2910%

"Holidays and Week-End are Not Counted In the Monltonng Penod

....End of Monltonng Penod Before WSD s Installation

...... (see Section V)

STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E5 3)

RESULTS

0364 M3/DAY

0302 M3/DAY

0025

0025

0358

0251

#N/A

#N/A

0001

0015

Avg Darly Cons (10 Days) Before WSD's Installed

Avg Darly Cons (10 Days) After WSD s Installed

STDEV Darly Cons (10 Days) Before WSD s Installed

STDEV Darly Cons (10 Days) After WSD s Installed

Median Dally Cons (10 Days) Before WSD's Installed

Median Darly Cons (10 Days) After WSD's Installed

Mode Dally Cons (10 Days) Before WSD's Installed

Mode Dally Cons (10 Days) After WSD s Installed

Vanance Darly Cons (10 Days) Before WSD s Installed

Vanance Darly Cons (10 Days) AfterWSDs Installed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E5 4)
FORM No WSD-1

Momtonng of Water Savmg Devices

1) Location Name WATER DIRECTORATE OF AMMAN MUNICIPALITY .::-J.,..,JI f'""1 ('

2) Descnptlon of Selected Zone for Water .t..ll~1 ....,.>".w...... u-~ (Y

Flow Momtormg
First Floor Lme - Apt No (2)

3) Type, Number, and Size of Flow Meter CFM, No(4), 413" Jl.lolll)'LA J r:J-' (1"

....1.;..I1.y! (f

;::'Jt.. ()A

;::'JI. .)1

E21
RFP5Al/XLS

4) Penod of Monrtonng
From 21/411996
To 2/6/1996
5) N fOb IBRAHIM HILMIameo server ..,..il.;..ll f'"'" (0

FlowMeter WaterFlow
No Date Day Time (hr) Readmg (M; Consumed (M3

) Remarks

1 21/04/96 Sun 800 0000 0000

2 22/04/96 Mon 800 0238 0238

3 24/04/96 Tues 800 0483 0245

4 25/04/96 Wed 800 0744 0261

5 26/04/96 Thurs 800 0967 0284

6 27104/96 Fn 800 AL-ADHA EID*

7 28104/96 Sat 800 HOLIDAY

8 29/04/96 Sun 800 HOLIDAY

9 30/04196 Mon 800 HOLIDAY

10 31/4/1996 Tues 800 HOLIDAY

11 1105/96 Wed 800 HOLIDAY

12 2/05/96 Thurs 800 1436 0469

13 3/05/96 Fn 800 WEEKEND*

14 4/05/96 Sat 800 1734 0298

15 5/05/96 Sun 800 2028 0294

16 6/05/96 Mon 800 2317 0289

17 7/05/96 Tues 800 2549 0232

18 8/05/96 Wed 800 282 0271

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SYUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX rE5 4)
FlowMeter WaterFlow

No Date Day TIme lhr} Readmo 1M3
) Consumed 1M3

) Remarks

19 9/05196 Thurs 800 3069 0249 ---

20 10/05/96 Fn 800 --- ---- WEEKEND

21 11/05/96 Sat 800 336 0291 ---

22 12105/96 Sun 800 3643 0283 HOLIDAY

23 13105196 Mon 800 3917 0274 HOLIDAY -

24 14/05/96 lues 800 4155 0238 HOLIDAY

25 15/05/96 Wed 800 4422 0267 HOLIDAY

26 16/05/96 Thurs 800 466 0245 WSD s INSTALLATION""

27 17/05/96 Fn 800 --- - -- --- WEEKEND

28 18/05/96 Sat BOO ---- --- HOLIDAY

29 19/05/96 Sun BOO 4896 0229 -----
ADDITIONAL-

30 205/1996 Mon BOO 5OB9 0193 WSD s INSTALLATION

31 21/05/96 Tues 800 5206 0117 - -~-

32 22105/96 Wed 800 5357 0151 - -

33 23/05/96 Thurs BOO 5499 0142 -

34 24/05/96 Fn 800 ----- - - WEEKEND

35 25105/96 Sat BOO -- - - - HOLIDAY

36 26/05/96 Sun 800 568 0181 --

37 27/05/96 Mon 800 584 0160 --

38 28/05196 Tues BOO 6347 0507 ---

39 29/05/96 Wed 800 6651 0304 - --- -

40 30/05/96 Thurs 800 6769 o 11B ~ - --

41 31/05/96 Fn 800 ---- - -- WEEKEND

42 1/06/96 Sat 800 6863 0094

43 2/06/96 Sun 800 696 0103 ---

E22



E2la

SaVing Percentage (Average 10 Days) = 2887%

Saving Percentage (Median 10 Days) = 4350%

SYUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E5 4)

"Holiday and Week-Ends are not Counted In The Momtonng Pened

"End of Momtonng Before WSDs Installation

-Begmmng of Monrtonng After WSD s Installation

RESULTS

02639 M3/DAY

01877 M3/DAY

0021

0127

0269

0147

#N/A

#N/A

00005

0016

Avg Dally Cons (10 Days) Before WSD s lnstallabon

Avg Dally Cons (10 Days) AfterWSDs Installation

STDEV Dally Cons (10 Days) Before WSD s Installation

STDEV Dally Cons (10 Days) After WSD s Installation

Median Dally Cons (10 Days) Before WSD s Installabon

Median Dally Cons (10 Days) After WSD s Installabon

Mode Dally Cons (10 Days) Before WSD s Installabon

Mode Dally Cons (10 Days) After WSD s Installabon

Variance Dally Cons (10 Days) Before WSDs InstallatIOn

Vanance Dally Cons (10 Days) After WSD s Installation

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I STUDY ON THE USE OF WATER SAVING DEVICES

6) Name of Observer SAMIHFAHMI wlI.>oJI ....' (

Flow Meter WaterFlow

No Date Day Time (hrl Readmg(M~ Consumed (M~ Remarks

1 23/04/96 Tues 1200 0000 0000 CFM INSTALLATION

2 24/04/96 Wed 1200 843 843 -

3 25/04/96 Thurs 1200 1647 804 ----

4 26104196 Fn 1200 1875 228 ----

5 27/04/96 Sat 1200 2211 336 ----

6 28/04196 Sun 1200 2579 368 -----

7 29/04/96 Mon 1200 2924 345 -----

8 30104196 Tues 1200 3384 46 ---

9 1/05196 Wed 1200 3686 302

10 2/05/96 Thurs 1200 4366 68 ----

11 3/05196 Fn 1200 4589 223

12 4/05/96 Sat 1200 4891 302

13 5/05/96 Sun 1200 5212 309 ----

14 6105196 Mon 1200 5721 509 ------

15 7/05/96 Tues 1200 6222 501 --~--

16 8105196 Wed 1200 6646 424 ---

17 9/05/96 Thurs 1200 6903 257 ----

18 10/05/96 Fn 1200 7132 229 --

19 11/05/96 Sat 1200 7576 444 ---

20 12/05196 Sun 1200 7754 178 - ---

21 13105196 Mon 1200 7921 167 -- - --

22 14105196 Tues 1200 8041 12 ----

23 15/05/96 Wed 1200 8232 191

24 16/05/96 Thurs 1200 84495 2175 WSD s* INSTALLATION

25 17/05/96 Fn 1200 8644 1945 ----
ADDITIONAL WSD s

26 18105196 Sat 1200 8795 151 INTALLATIOW

27 19/05/96 Sun 1200 8968 172

28 20/05196 Mon 1200 9402 434 -- --

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX (E6 1)
FORM No WSD1

Momtonng ofWater Savmg Devices
1) Location Name AL-HUSSEINI MOSQUE
2) Descnptlon of Selected Zone for Water

Flow Momtonng
MaIO Dlstnbutlon Lme

3) Type Number and SIze of Flow Meter CFM No (1) 1

4) Penod of Momtormg
From 23/411996
To 3/6/1996

~,...I' ....'l'
4J'~I""'.J".w..."""'J(r

""'.>oJ"..»' (I
(;1)1. ..,..

(;I)~ .,II

I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E6 1)
Flow Meter WaterFlow

No Date Dav Time Chrl Readmg (M3) Consumed(M3) Remarks

29 21/05/96 Tues 1200 9594 192

30 22/05/96 Wed 1200 9843 249

31 23/05/96 Thurs 1200 10046 203

32 24/05/96 Fn 1200 10403 357

33 25/05/96 Sat 1200 10904 501

34 26/05/96 Sun 1200 113791 4751

35 27/05/96 Mon 1200 115441 1 75

36 28/05/96 Tues 1200 118071 263

37 29/05/96 Wed 1200 119301 123

38 30/05/96 Thurs 1200 120641 134

39 31/05/96 Fn 1200 122241 16

40 1/06196 Sat 1200 123791 155

41 2/06/96 Sun 1200 12463 084

42 3/06/96 Mon 1200 126037 1407

RESULTS

Saving Percentage (Average 23 days)
Saving Percentage (Average 16 days)
Saving Percentage (Median 23 days)
Saving Percentage (Median 16 days)

3673 M3/DAY
3166 M3/DAY
2596 M3/DAY
1 961
1534
1 318
309
302

1835
302
302

#N/A
3845
2354
1737

294%
1801%
4006%
3902%

E24

'" End of Monrtonng Before WSD's Installation
"'* Beglnnrng of Monrtonng After WSD's Installation
"'** (see SectIOn V)

RFP5I\llXl$

Avg Dally Cons (23 Days) Before WSD's Installation
Avg Dally Cons (16 Days) Before WSD's Installation
Avg Dally Cons (16 Days) AfterWSD's Installed
STDEV Dally Cons (23 Days) Before WSD's Installation
STDEV Dally Cons (16 Days) Before WSD's Installation
STDEV Dally Cons (16 Days) After WSD'slnstallatlon
Median Dally Cons (23 Days) Before WSD'slnstallatlOn
Median Dally Cons (16 Days) Before WSD'slnstallatlOn
Median Dally Cons (16 Days) AfterWSD 5 Installation
Mode Dally Cons (23 Days) Before WSD's Installation
Mode Dally Cons (16 Days) Before WSD'slnstallatlOn
Mode Dally Cons (16 Days) After WSD's Installation
Vanance Dally Cons (23 Days) Before WSD's Installation
Vanance Dally Cons (16 Days) Before WSD's Installation
Vanance Dally Cons (16 Days) After WSD's Installation

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



STUDY ON THE USE OF WATER SAVING DEVICES
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APPENDIX (E6 2)
FORM No WSD-1

Momtonng of Water Saving Devices

4) Penod of Momtonng
From 231411996
To 3/6/1996
5) N fObameo server yil..,.J1f>"1(0

Flow Meter WaterFlow
No Date Day TIme (hr) Readmg (M3

) Consumed (M3
) Remarks

CFM'S
1 23104/96 Tues 1200 0000 0000 INSTALLATION

2 24/04196 Wed 1200 0536 0536

3 25104/96 Thurs 1200 1122 0586

4 26104/96 Fn 1200 1488 0366

5 27/04/96 Sat 1200 1974 0486

6 28/04/96 Sun 1200 242 0446

7 29/04/96 Mon 1200 2973 0553

8 30/04/96 Tues 1200 3573 06

9 1/05/96 Wed 1200 4095 0522

10 2/05/96 Thurs 1200 4681 0586

11 3/05/96 Fn 1200 5063 0382

12 4/05/96 Sat 1200 5475 0412

13 5/05/96 Sun 1200 58954 042

14 6/05/96 Mon 1200 6562 066

15 7/05/96 Tues 1200 712 0558

16 8/05196 Wed 1200 782 07

17 9105/96 Thurs 1200 813 031

18 10/05196 Fn 1200 867 054

1) LocatIon Name AL-HUSSEINI MOSQUE
2) DescnptJon of Selected Zone for Water

Flow Momtonng
IMAM'S W C / RIGHT NEXT TO MINARET

3) Type, Number, and Size of Flow Meter CFM, No (2), 112'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



APPENDIX (E6 2)
Flow Meter water r-IOW

No Date Day Time (hr) Readmg (M3
) Consumed (M3 Remarks

19 11/05/96 Sat 1200 923 056

20 12/05/96 Sun 1200 1066 142

21 13/05/96 Men 1200 11 034

22 14/05/96 Tues 1200 1186 086

23 15/05/96 Wed 1200 1216 03

24 16/05/96 Thurs 1200 12824 0664 WSD s INSTALLATION

25 17/05/96 Fn 1200 13327 0503
ADDITIONAL WSD'S

26 18/05/96 Sat 1200 13897 057 INSTALLATION

27 19/05/96 Sun 1200 1422 0323

28 20/05/96 Men 1200 14517 0297

29 21/05/96 Tues 1200 1498 04623

30 22/05/96 Wed 1200 1553 055

31 23/05/96 Thurs 1200 15937 0407

32 24/05/96 Fn 1200 1668 0743

33 25/05/96 Sat 1200 1738 0700

34 26/05/96 Sun 1200 18796 1416

35 27/05/96 Men 1200 19217 0421

36 28/05/96 Tues 1200 19607 039

37 29/05/96 Wed 1200 19943 0336

38 30/05/96 Thurs 1200 2037 043

39 31/05/96 Fn 1200 2091 0538

40 1/06196 Sat 1200 2127 036

41 2106196 Sun 1200 21571 0300

42 3/06/96 Mon 1200 21745 0174

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RfPSA'lXLS

STUDY ON THE USE OF WATER SAVING DEVICES
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STUDY ON THE USE OF WATER SAVING DEVICES
APPENDIX (E6 2)

RESULTS

Avg Dally Cons (23 Days) Before WSD's Installation

Avg Dally Cons (16 Days) Before WSD s Installation

Avg Dally Cons (16 Days) After WSD's Installed

STDEV Dally Cons (23 Days) Before WSD's Installation

STDEV Dally Cons (16 Days) Before WSD's Installation

STDEV Dally Cons (16 Days) After WSD's Installation

Median Dally Cons (23 Days) Before WSD's Installation

Median Dally Cons (16 Days) Before WSD's Installation

Median Dally Cons (16 Days) AfterWSD's Installation

Mode Dally Cons (23 Days) Before WSD's Installation

Mode Dally Cons (16 Days) Before WSD's Installation

Mode Dally Cons (16 Days) After WSD's Installation

Variance Dally Cons (23 Days) Before WSD's Installation

Variance Dally CO(lS (16 Days) Before WSD's Installation

Variance Dally Cons (16 Days) AfterWSD's Installation

Saving Percentage (Average 23 days) 1203%

Saving Percentage ( Average 16 days) 1514%

Saving Percentage (MedIan 23 days) 23 40%

Saving Percentage (Median 16 days) 2581%

"'(See Section V)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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0557 M3JDAY

0578 M3JDAY

0490 M3/DAY

0232

0265

0287

054

0558

0414

0586

#N/A

#N/A

0054

0070

0083



STUDY ON THE USE OF WATER SAVING DEVICES
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APPENDIX (E6 3)
FORM No WSD-1

Momtormg of Water Savmg Devices

4) Period of MOnltormg
From 23/411996
To 316/1996

1) Location Name AL-HUSSEINI MOSQUE
2) Description of Selected Zone for Water

Flow Momtormg
IMMAM'S W C - MIDDLE-NEXT TO MINARET

3) Type, Number, and SIze of Flow Meter CFM, No (3), 1/2"

5) Name of Observer SAMIH FAHMI ......>-ll".l(o
Flow Meter WaterFlow

No Date Day Time (hr) Readmg(M3
) Consumed (M3

) Remarks
CFM'S

1 23/04/96 Tues 1200 0000 0000 INSTALLATION

2 24/04/96 Wed 1200 0024 0024

3 25/04/96 Thurs 1200 0046 0022

4 26/04/96 Frr 1200 0068 0022

5 27104/96 Sat 1200 0089 0021

6 28/04/96 Sun 1200 0102 0013

7 29/04/96 Man 1200 0122 002

8 30/04/96 Tues 1200 0143 0021

9 1/05/96 Wed 1200 0188 0045

10 2/05196 Thurs 1200 0238 005

11 3/05/96 Frr 1200 029 0052

12 4/05/96 Sat 1200 0302 0012

13 5/05/96 Sun 1200 0329 0027

14 6/05/96 Mon 1200 0353 00233

15 7/05/96 Tues 1200 0402 0049

16 8/05/96 Wed 1200 0425 0023

17 9/05/96 Thurs 1200 043 0005

18 10/05/96 Fn 1200 0437 0007

19 11/05/96 Sat 1200 0442 0005

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



APPENDIX (E6 3)
FlowMeter WaterFlow

No Date Day Time (hr) Reading (M3
) Consumed 1M3

) Remarks

20 12105/96 Sun 1200 0482 004

21 13105/96 Man 1200 0492 001

22 14/05/96 lues 1200 052 0028

23 15/05/96 Wed 1200 0544 0024
WSDs

24 16/05/96 Thurs 1200 0557 0013 INSTALLATION

25 17/05/96 Fn 1200 0562 0005
ADDITIONAL WSD s

26 18/05/96 Sat 1200 0569 0007 INSTALLATION

27 19/05/96 Sun 1200 0589 002

28 20/05/96 Man 1200 0647 0058

29 21/05/96 Tues 1200 0661 0014

30 22/05/96 Wed 1200 0694 0033

31 23/05/96 Thurs 1200 0722 0028

32 24/05/96 Fn 1200 0728 0006

33 25/05/96 Sat 1200 073 0002

34 26/05/96 Sun 1200 on3 0043

35 27105/96 Man 1200 0816 0021

36 28/05/96 Tues 1200 0822 0006

37 29/05/96 Wed 1200 083 OOOS

38 30/05196 Thurs 1200 086 003

39 31/05/96 Fn 1200 0865 0005

40 1106/96 Sat 1200 0887 0022

41 2/06/96 Sun 1200 0927 004
CFMS

42 3/06196 Man 1200 0952 0025 DISMOUNTING

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RfP5I,tM.$
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STUDY ON THE USE OF WATER SAVING DEVICES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX (E6 3)

RESULTS

Avg Dally Cons (23 Days) Before WSD s Installation

Avg Dally Cons (16 Days) Before WSD s Installation

Avg Dally Cons (16 Days) After WSD's Installation

STDEV Dally Cons (23 Days) Before WSD s Installation

STDEV Dally Cons (16 Days) Before WSD s Installation

STDEV Dally Cons (16 Days) After WSD's Installation

MedIan Dally Cons (23 Days) Before WSD's Installation

Median Dally Cons (16 Days) Before WSD's Installation

Median Dally Cons (16 Days) After WSD s Installation

Mode Dally Cons (23 Days) Before WSD s Installation

Mode Dally Cons (16 Days) Before WSD s Installation

Mode Dally Cons (16 Days) AfterWSDs Installation

Variance Dally Cons (23 Days) Before WSD s installation

Variance Dally Cons (16 Days) Before WSD S Installation

Vanance Dally Cons (16 Days) After WSD s Installation

SaVing Percentage (average 23 days)

SaVing Percentage (medl8n 23 days)

SaVing Percentage (average 16 days)

SavIng Percentage (median 16 days)

·(see section V)

E28a

00242 M3fDAY

002587 M3/DAY

002393 M3/DAY

00142

00163

00158

00220

00233

00215

00240

00050

00060

00002

00003

00003

1 12%

230%

750%

780%
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4) Penod of Momtonng
From 23/4/1996
To 3/6/1996
5) N fOb

APPENDIX (E6 4)
FORM No WSD-1

Momtonng of Water Savmg Devices

ameo server yil.;ol\ F (0

FlowMeter WaterFlow
No Date Day Time (hr) Reading (M3

) Consumed (M3
) Remarks

CFM'S
1 23/04/96 Tues 1200 0000 0000 INSTALLATION

2 24/04/96 Wed 1200 0222 0222

3 25/04/96 Thurs 1200 0453 0231

4 26/04/96 Fn 1200 0625 0176

5 27/04/96 Sat 1200 0871 0242

6 28/04/96 Sun 1200 1094 0223

7 29/04/96 Mon 1200 1320 0226

8 30/04/96 Tues 1200 1 51 0190

9 1/05/96 Wed 1200 1698 0188

10 2/05/96 Thurs 1200 1896 0200

11 3/05/96 Fn 1200 2066 0168

12 4/05/96 Sat 1200 2267 0201

13 5/05/96 Sun 1200 24456 0179

14 6/05/96 Mon 1200 2660 02144

15 7/05/96 Tues 1200 2910 0250

16 8/05/96 Wed 1200 3710 0200

17 9/05/96 Thurs 1200 3230 0120

18 10/05/96 Fn 1200 3440 0210

1) Location Name AL-HUSSEINI MOSQUE
2) Descnptlon of Selected Zone for Water

Flow Momtonng
IMAM'S W CJ RIGHT NEXT TO MINARET

3) Type, Number, and Size of Flow Meter CFM, No (4), 1/2"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES
APPENDIX (E6 4)

Flow Meter Reading Water Flow Consumed

No Date Day Time (hr) (M) (M3) Remarks

19 11f05f96 Sat 1200 3860 0420

20 12105f96 Sun 1200 4121 0261

21 13f05f96 Mon 1200 4364 0243

22 14f05f96 Tues 1200 4678 0314

23 15/05/96 Wed 1200 4980 0302

24 16/05/96 Thurs 1200 5131 0151 WSD s* INSTALLATION

25 17/05/96 Fn 1200 5400 0265

26 18f05f96 Sat 1200 5679 0350 WSD s"*INSTAllATION-

27 19f05f96 Sun 1200 5906 0227

28 20/05f96 Mon 1200 6199 0293

29 21f05f96 Tues 1200 6478 0280

30 22105/96 Wed 1200 6606 0128

31 23f05f96 Thurs 1200 6773 0167

32 24/05/96 Fn 1200 6890 0117

33 25/05/96 Sat 1200 7180 0290

34 26105196 Sun 1200 7379 0199

35 27/05/96 Mon 1200 7578 0199

36 28/05/96 Tues 1200 7762 0184

37 29f05/96 Wed 1200 8023 0261

38 30/05/96 Thurs 1200 8273 0250

39 31/05/96 Fn 1200 8441 0168

40 1/06f96 Sat 1200 8723 0282

41 2106/96 Sun 1200 9002 0279

42 3/06/96 Mon 1200 9356 0354
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E6 4)

RESULTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Avg Dally Cons (23 Days) Before WSD s Installation

Avg Dally Cons (16 Days) Before WSD's Installation

Avg Dally Cons (16 Days) After WSD s Installed

STDEV Dally Cons (23 Days) Before WSD's Installation

STDEV Dally Cons (16 Days) Before WSD's Installation

STDEV Dally Cons (16 Days) After WSD's Installation

Median Dally Cons (23 Days) Before WSD's Installation

Median Dally Cons (16 Days) Before WSDs Installabon

Median Dally Cons (16 Days) After WSD s Installation

Mode Dally Cons (23 Days) Before WSD's Installation

Mode Dally Cons (16 Days) Before WSD s Installation

Mode Dally Cons (16 Days) After WSD s Installation

Vanance Dally Cons (23 Days) Before WSDs Installation

Vanance Dally Cons (16 Days) Before WSDs Installation

Vanance Dally Cons (16 Days) AfterWSD's Installation

SaVIng Percentage (Average 23 days) NO SAVING**"

SaVIng Percentage (Average 16 days) NO SAVING

Saving Percentage (Median 23 days) NO SAVING

SaVIng Percentage (MedIan 16 days) NO SAVING

.. Ending of Momtonng Before WSD s Installation

- Beglnmng of Monltonng After WSD s Installation

**" (See Section V)

1,

0223 M3/DAY

0224 M3/DAY

0230 M3/DAY

0062

0071

0067

0214

0201

0239

0200

0200

0199

0004

0005

0004
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4) Penod of Momtonng
From 23/4/1996
To 3/6/1996

RFPSA2JXLS

APPENDIX (E6 5)
FORM No WSD-1

Momtonng of Water Saving Devices

1) LocatIOn Name AL-HUSSEINI MOSQUE
2) DescnptJon of Selected Zone for Water

Flow Momtonng
Main Water Supply Line

3) Type, Number, and Size of Flow Meter CFM, No (5), 3/4" It

5) Name of Observer SAMIHFAHMI Ul.;all ,..1 (0

Flow Meter WaterFlow
No Date Day Time (hr) Reading (M3

) Consumed (M; Remarks
CFM'S

1 23/04/96 Tues 1200 0000 0000 INSTALLATION

2 24/04/96 Wed 1200 5660 5660

3 25/04/96 Thurs 1200 12890 7230

4 26/04/96 Fn 1200 17140 4250

5 27/04/96 Sat 1200 22970 5830

6 28/04/96 Sun 1200 28770 5800

7 29/04/96 Mon 1200 31970 3200

8 30/04/96 Tues 1200 36350 4380

9 1/05/96 Wed 1200 43550 7200

10 2/05/96 Thurs 1200 50190 6640

11 3/05/96 Fn 1200 56150 5960

12 4/05/96 Sat 1200 62200 6050

13 5/05/96 Sun 1200 98185 5985

14 6/05/96 Mon 1200 72210 4023

15 7/05/96 Tues 1200 77300 5090

16 8/05/96 Wed 1200 83123 5823

17 9/05/96 Thurs 1200 87450 4327

18 10/05/96 Fn 1200 89920 2470

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX E65)
Flow Meter WaterFlow

No Date Day Tmle Chr) Reading CM3
) Consumed (M3

) Remarks

19 11/05/96 Sat 1200 98650 8730

20 12105196 Sun 1200 106491 7841

21 13/05/96 Mon 1200 112592 6101

22 14/05/96 Tues 1200 119431 6835

INSTALLATION"
23 15/05/96 Wed 1200 126722 7291 OFWSD's

24 16/05/96 Thurs 1200 134498 7760

INSTALLATION"" OF
25 17/05/96 Fn 1200 139332 4834 ADDITIONAL WSD's

26 18/05/96 Sat 1200 146123 6791

27 19/05/96 Sun 1200 154136 8013

28 20/05/96 Mon 1200 163266 9130

29 21/05/96 Tues 1200 172431 9165

30 22/05/96 Wed 1200 179152 9721

31 23/05/96 Thurs 12 00 187978 8826

32 24/05/96 Fn 1200 194422 6444

33 25/05/96 Sat 1200 200 240 5818

34 26/05/96 Sun 1200 205774 5534

35 27/05/96 Mon 1200 211308 6231

36 28/05/96 Tues 1200 217 539 7123

37 29/05/96 Wed 1200 224662 5624

38 30/05/96 Thurs 1200 230286 6432

39 31105/96 Fn 1200 236718 4145

40 1/06/96 Sat 1200 240863 6835

41 2/06/96 Sun 1200 247698 5482

42 3/06/96 Mon 1200 253180 5021 ----

RESULTS

Installed for Momtonng Water Supply, Not Water SaVing

"End of Momtonng Penod Before WSD's Installabon

**" Beglnmng of Momtonng Penod After WSD's Installabon

"""(See Section V)

E32



STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E6 6)
FORM No WSD_1

Momtonng of Water Saving Devices
1) Location Name AL-HUSSEINI MOSQUE e-J,...JII"" ('

2) Description of Selected Zone for Water .t..Il~' ~I.;- -ul... u..o..l ('I'

Flow Momtorlng
Stand by Tank Dlstnbutlon Line· ~'jAI\ .->" ((

3) Type, Number, and Size of Flow Meter CFM, No (6), 1 1/2" ~1.lal1 <>,U ..l t,.. (f

E33RFP5A2IXlS

,,

4) Period of Momtorlng
From 23/411996
To 2/6/1996
5)N fOb NASHATMURADameo server .,.,iljAlll"" (0

FlowMeter WaterFlow
No Date Day Time (hr) Reading (M3

) Consumed (M3
) Remarks

CFM'S
1 23/04/96 lus 1200 0000 0000 INSTALLATION

2 24/04/96 Wed 1200 0472 0472

3 25/04/96 lhurs 1200 0986 0514

4 26/04/96 Fn 1200 1372 0386

5 27/04/96 Sat 1200 1865 0493

6 28/04/96 Sun 1200 2390 0525

7 29/04/96 Mon 1200 2820 0430

8 30/04/96 lus 1200 3290 0470

9 1/05196 Wed 1200 3676 0386

10 2/05/96 lhurs 1200 4100 0424

11 3/05/96 Fn 1200 4450 0350

12 4/05/96 Sat 1200 4870 0420

13 5/05/96 Sun 1200 5238 0368

14 6/05/96 Man 1200 7020 1782

15 7/05/96 lus 1200 7320 0300

16 8/05/96 Wed 1200 8670 1350

17 9/05/96 lhurs 1200 11250 2580

18 10/05/96 Fn 1200 12510 1260

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX E66)

Flow Meter WaterFlow
No Date Day Time (hr) Reading (M3

) Consumed 1M3
) Remarks

19 11/05/96 Sat 1200 14820 2310

20 12/05196 Sun 1200 18910 4090

21 13/05/96 Mon 1200 22830 3920

22 14/05/66 Tus 1200 30240 7410

23 15/05/96 Wed 1200 31750 1510

24 16/05/96 Thurs 1200 38620 6870 WSD'S** INSTALLATION

25 17/05/96 Fn 1200 40220 1600
ADDITIONAL***

26 18/05/96 Sat 1200 45100 4880 WSD'S INSTALLATION

27 19/05/96 Sun 1200 50110 5010 ----

28 20/05/96 Mon 1200 53000 2890

29 21/05/96 Tus 1200 54880 1880

30 22105196 Wed 1200 55950 1070

31 23/05/96 Thurs 1200 56720 0770

32 24/05/96 Fn 1200 58800 2080

33 25/05/96 Sat 1200 62200 3400

34 26/05/96 Sun 1200 66300 4100

35 27/05/96 Mon 1200 70850 4500

36 28/05/96 Tus 1200 75310 4460

37 29/05/96 Wed 1200 80531 5221

38 30/05/96 Thurs 1200 58131 4600

39 31/05/96 Fn 1200 87411 2280

40 1/06/96 Sat 1200 92091 4680

41 2/03/96 Sun 1200 95330 3240

42 3/06/96 Mon 1200 98200 2870

RESULTS

* Installed for momtonng water supply, Not Water SaVing

** End of momtonng penod before WSD's Installation

*** Beglnmng of momtonng penod after WSD's Installa1Jon

**** (see Seeton V)
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APPENDIX (E7)
FORM No WSD-1

Monitoring of Water Savmg Devices

3) Type, Number, and Size of Flow Meter CFM, 3/4"

4) Period of Monitoring
From 23/411996
To 216/1996

1) Location Name APARTMENT EAST AMMAN
Mr JAWAD NASERUDDIN RES

2) Descnptlon of Selected Zone for Water
Flow Monltormg

5) Name of Observer NASHAT MURAD ......>"'..,J /0
Flow Meter WaterFlow

No Date Dav Time (hr) Reading (M3
) Consumed IM3l Remarks

1 23/04/96 Tues 1600 0000 0000 CFM'S INSTALLATION

2 24/04/96 Wed 1600 0477 0477

3 25/04/96 Thurs 1600 0984 0507

4 26/04/96 Fn 1600 1499 0515

5 27104/96 Sat 1600 1895 0396

6 28/04/96 Sun 1600 2313 0418

7 29/04/96 Mon 1600 2744 0431

8 30/04/96 Tues 1600 3166 0422

9 1/05196 Wed 1600 3588 0417

10 2/05196 Thurs 1600 4005 0495

11 3/05/96 Fn 1600 4488 0483

12 4/05/96 Sat 1600 4913 0425

13 5/05/96 Sun 1600 5324 0411

14 6/05/96 Mon 1600 5769 0445

15 7/05/96 Tues 1600 6176 0407

16 8/05/96 Wed 1600 6611 0435

17 9/05/96 Thurs 1600 7104 0493

-
7566 046218 10/05/96 Fn 1600I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E7l
FlowMeter WaterFlow

No Date Day Time (hr) Reading (M3) Consumed (M3) Remarks

19 11/05196 Sat 1600 7955 0389

20 12105196 Sun 1600 8370 0415

21 13/05196 Mon 1600 8805 0435

22 14105/96 Tues 1600 9200 0395

23 15/05/96 Wed 1600 9625 0425 --- ~

24 16105/96 Thurs 1600 10010 0385 WSD s INSTALLATION

25 17105/96 Fn 1600 10362 0352

26 18/05/96 Sat 1600 10703 0341

27 19105/96 Sun 1600 11032 0329 ---

28 20/05196 Mon 1600 11361 0338

29 21105/96 Tues 1600 11688 0327

30 22/05/96 Wed 1600 12022 0334

31 23/05/96 Thurs 1600 12365 0343

32 24105196 Fn 1600 12734 0369

33 25/05196 Sat 1600 13090 0356

34 26105196 Sun 1600 13418 0328

35 27/05/96 Mon 1600 3799 0361

36 28105196 Tues 1600 14127 0348

37 29105196 Wed 1600 14475 0335

38 30105/96 Thurs 1600 14826 0351

39 31105/96 Fn 1600 15151 0325

40 1106196 Sat 1600 15464 0313 ----

41 2106196 Sun 1600 15765 0301

E36
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STUDY ON THE USE OF WATER SAVING DEVICES
APPENDIX (E7)

RESULTS

Avg Dally Cons (23 Days) Before WSD s Installation 04352 M3/DAY

Avg Dally Cons (17 Days) Before WSD s Installation 0427 M3/DAY

Avg Dally Cons (17 Days) After WSD s Installabon 0338 M1/DAY

STDEV Dally Cons (23 Days) Before WSD's Installation 0039

STDEV Dally Cons (17 Days) Before WSD's Installabon 0033

STDEV Dally Cons (17 Days) After WSD's Installation 0017

Median Dally Cons (23 Days) Before WSD s Installation 0425

Median Dally Cons (17 Days) Before WSD's Installation 0425

Median Dally Cons (17 Days) After WSD s Installation 0338

Mode Dally Cons (23 Days) Before WSD's Installation 0425

Mode Dally Cons (17 Days) Before WSD s Installation 0425

Mode Dally Cons (17 Days) After WSD's Installation #N/A

Vanance Dally Cons (23 Days) Before WSD s Installation 0002

Vanance Dally Cons (17 Days) Before WSD's Installation 0001

Vanance Dally Cons (17 Days) After WSD s Installation 00003

I
I
I
I
I
I
I
I
I
I
I

"(See Section V)

SaVIng Percentage (Average 23 days) 22 40%

SaVIng Percentage (Average 17 days) 20 09%

SaVIng Percentage (Median 23 days) 20 50%

SaVIng Percentage (Median 17 days) 20 50%

E36a
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W AMAYRAameo server wi!jOIl ,...1 (/)

FlowMeter WaterFlow
No Date Day Time (Hr) Readmg (M3) Consumed (M3) Remarks

1 13/05/96 Mon 1400 73112 0000 WSD's INSTALLATION

2 14/05/96 Tues 1400 73465 0353

3 15/05/96 Wed 1400 74854 1389
WEEKEND EC

4 16/05/96 Thurs 1400 75951 1097 ACTMTY

5 17/05/96 Fn 1400 75951 0000 WEEKEND

6 18/05/96 Sat 1400 75951 0000 HOLIDAY

7 19/05/96 Sun 14 00 76895 0944

8 20/05/96 Mon 1400 77957 1062

9 21/05/96 Tues 1400 78483 0526

10 22105/96 Wed 1400 78876 0393

11 23/05/96 Thurs 1400 78921 0045 WSD's DISMOUNTING

12 24/05/96 Fn 1400 78921 0000 WEEKEND

13 25/05/96 Sat 1400 7917 0249 HOLIDAY

14 26/05/96 Sun 1400 80205 1035

15 27/05/96 Man 1400 8046 0255

16 28/05/96 Tues 1400 80972 0512

17 29/05/96 Wed 1400 8123 0258

18 30/05/96 Thurs 1400 81278 0048 WEEKEND

RFP5A1IXLS

STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E8)
FORM No WSD-1

Momtormg of Water Saving Devices

4) Penod of Monrtonng
From 13/5/1996
To 61411996
5) N fOb

1) Location Name AL-SALT GIRLS SECONDARY SCHOOL
2) Descnptlon of Selected Zone for Water

Flow Momtonng
WC MAIN UNIT

3) Type, Number, and Size of Flow Meter CFM, 1/2"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (EO]
Flow Meter WaterFlow

No Date Day Time (hr) Reading (M3
) Consumed (M3

) Remarks

19 31/05/96 Fn 1400 81282 0004 WEEKEND

20 1/06/96 Sat 1400 81943 0661

21 2/06/96 Sun 1400 8222 0271

22 3/06/96 Man 1400 8246 024
WSD's

23 4/06/96 lues 1400 82791 0331 REINSTALLATION

RESULTS

Saving Percentage NO SAVING*

03225 M3/DAY

o5809 M3/DAY
0296
0509

02565
04595

#N/A
o

0087
0259

E38
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RFP5A1IXLS

*(See Section V)

Avg Dally Cons (12 Days) without WSD's Installed

Avg Dally Cons (10 Days) with WSD's Installed
STDEV Dally Cons (12 Days) without WSD's Installed
STDEV Dally Cons (10 Days) with WSD's Installed
Median Dally Cons (12 Days) without WSD's Installed
Median Dally Cons (10 Days) with WSD's Installed
Mode Dally Cons (12 Days) without WSD's Installed
Mode Dally Cons (10 Days) WIth WSD's Installed
Vanance Dally Cons (12 Days) without WSD's Installed
Vanance Dally Cons (10 Days) WIth WSD's Installed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIX (E9)
FORM No WSD-1

Momtonng of Water Saving Devices

RFP5A1IXLS

4) PerIOd of Momtonng
From 1615/1996
To 5/611996

1) Location Name AL-HUSSEIN GENERAL DEPOTS
2) Descnptlon ofSelected Zone for Water

Flow Momtorlng
OFFICERS CLUB

3) Type, Number, and Size of Flow Meter CFM, 112'·

5) Name of Observer M WAKFI wi!JAlI ....1t/)
FlowMeter WaterFlow

No Date Day Time ( hr) Reading (M3
) Consumed (M3

) Remarks
NEWCFM's·

1 16105/96 Thurs 1500 0000 a000 INSTALLATION

2 17/05/96 Fn 1500 10289 10289

3 18/05/96 Sat 1500 23614 13325

4 19/05/96 Sun 1500 3896 15346

5 20/05/96 Mon 1500 5339 1443

6 21/05/96 Tues 1500 6899 156

7 22105196 Wed 1500 829 1391

8 23/05/96 Thurs 1500 9489 1199

9 24/05/96 Fn 1500 10711 1222

10 25/05/96 Sat 1500 121 1 1399

11 26/05/96 Sun 1500 1392 181 DISMOUNTING OF WSD's

12 27/05/96 Mon 1500 15758 1838

13 28/05/96 Tues 1500 17521 1763

14 29/05/96 Wed 1500 19435 19 14

15 30/05/96 Thurs 1500 21271 1841

16 31/05/96 Fn 1500 2293 1653

17 1/06/96 Sat 1500 2476 183

118 2106/96 Sun 1500 26752 1992

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



STUDY ON THE USE OF WATER SAVING DEVICES

Saving Percentage (Avg 10 Days) =27 70%
Saving Percentage (Median 10 Days) =24 23%

* WSD's were Installed on May 15 Th , 1996, the old CFM's were changed because
of the Inaccurate readings (see Section V)

*·See Section V

APPENDIX (E9)
WaterFlow

FlowMeter Consumed
No Date Day Time( hr) Reading (M3) (M3) Remarks

19 3/06/96 Mon 1500 28794 2042

20 4/06/96 Tues 1500 31003 2211
RE-INSTAlLAliON

21 5/06/96 Wed 1500 331609 21559 OFWSD's

1924 M3/DAY
1392 M3/DAY
186
218

1841
1395
#N/A
#N/A

346
475

E40
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RESULTS**
Avg Dally Cons (10 Days) Without WSD's Installed
Avg Dally Cons (10 Days) with WSD's Installed
STDEV Dally Cons (10 Days) without WSD's Installed
STDEV Dally Cons (10 Days) with WSD's Installed
Median Dally Cons (10 Days) without WSD's Installed
Median Dally Cons (10 Days) With WSD's Installed
Mode Dally Cons (10 Days) without WSD's Installed
Mode Dally Cons (10 Days) With WSD's Installed
Vanance Dally Cons (10 Days) Without WSD's Installed
Vanance Dally Cons (10 Days) With WSD's Installed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXFl

1. PhIladelphIa Hotel
A. Issues:-

1) Water flow of the adjacent non-morutored-plpes reflects additIOnal
Ultrasomc waves on the mstalled UFM sensors which m tum affects the
data output by producmg negative readmgs If the drrecnon of flow IS

opposite m drrectlon to that of the momtored flow or added posItive readmgs
If the drrectIOn of flow IS the same It took a number of tnals to adjust the
sensors' location to mmnmze thIs effect The affected recorded readIngs of
the cold water supply and hot water supply plpelmes for the days poor to the
final sensors' adjustment were abandoned

2) Water flow turbulence which the crew faced wIllIe momtonng the return hot
water, was the result of faulty mterconnectIOns of the pipes of the water
network (not as shown m the as-boot drawmgs) Therefore, It was
nnposslble to adjust the sensors of the UFM locations, thus, the collected
data was deleted from the analYSIS

3) Room occupancy ofthe selected zone AppendJces EI I and E 1 2 show the
room occupancy dunng the momtonng penod Thts factor was conSidered m
the final analysIs wmch was based on average room consumption dunng the
momtonng penod

B.Data Analysls:-

Rooms Before WSD's AfterWSD's SaVing
Consumption InstallatIon Installation

%

Total Rooms No of Av Room Total Rooms No of Av Room
FunctlOD Consumption Rooms consumption COnSUml)tlon Rooms Consumption

MJ/Day MJlDay MJmny M3/Day

Cold Water 3332 63 0529 3129 70 0447 155
Hot Water 6437 64 1005 5224 74 0706 298

1) The percentage of cold water savmg, based on "the Average dally room cold
water consumption" before WSD'~ mstallatlon and after was 15 5% of the
average datl.y room consumpnon of the occupied rooms of the selected zone

2) The percentage of hot water savmg based on the average datly room hot water.
morutored. metered. recorded as well as consumed represents 2980/0

RFP5A1DOC
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIX Fl

3) The average percentage of the cold and hot water savmg, based on the average
datly room consumpnon of cold and hot water, was cdlculated by the anthmetIcal
average means The average water savmg of thIs site was 22 60/0

c. Results
The average daIly room consumptlon of cold and hot water, the total cold and hot
water consumptIon, as well as the savrng percentages and results are shown ill

the followmg tabulated results -

Rooms Before WSD's AfterWSD's SaVIng
onsumptaon InstallatIon Installation 0/0

Total Rooms No of Av Room Total Rooms No of Av Room
FunctIOn ConsumptIOn Rooms Consumption ConsumptIOn Rooms Consumption

MJ/Day M3/Day MJ/Day MJlDay

Cold Water 3332 63 0529 3129 70 0447 155
Hot Water 33367 64 0521 2709" 74 0366 298

Total 66.687 - 1.05 5838'5 - 0813 226

RFPSNDOC
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

2. AI.Zedounah uDiversIty.
A. Data Calculation

Before WSD's AfterWSD's Savmg
Consumption InstallatIOn InstallatIon 0/0

Total No AvD3Ily Total No AvDady
Function Consumption of Consumption Consumption of ConsumptIOn

M3 Days M3/Day M3 Days M3may

UFM(No 1) 83 15 8 10394 73 11 8 9139 1207
CFM(No 2) 149591 23 6521 197
Student's wmg 72 534 11 6594 57596 11 5236 206
CFM(No 3) 47481 23 0219
Counsellors
ResIdence 2376 11 0216 5033 11 04576 No

SAVING

FJRFP5NDOC

B AnalysIs
1) AnalYSIS of the data output of the UFM mstalled at thts sIte, WIth respect to the

water savmg of the selected wmg, showed reasonable 1esults mspite of contmuous
power mterruptIOn at the sIte (about 12 days dunng the momtonng penod)
However, after analysmg the data recorded on WSD's Form for the mstalled
CFM's, It was found out that the CFM mstalled for the counsellors apartment are
not representatIve due to the fact that the taps III the apartment were used for
cleanmg all of the donmtory WIth use of a hose [he other CFM data output
mstalled at the students wmg showed reasonable and representatIve results
Moreover, the students occupancy was not counted durmg the momtonng penod,
because of the constant number of resIdents (32 girl students) The net water
savmg IS calculated for IdentIcal number of momtonng days 1 e , 11 days

2) Considenng the above mentIOned Issues lead to abandonmg the results of the UFM
and CFM mstalled at the mam water supply lme and the counsellors resIdence
dtstnbutIon lme respectIvely and to adopt the results of CFM mstalled at the
students wmg dtstnbutIon lme whtch mdlcated a 20 % total water savmg

3) The constant rate of the water consumptIon of the washmg machmes m the
laundry hall whtch, If not counted as part of the total consumptIon, WIll mcrease
the savmg percentage up to 26 60/0

4) The mmor use of the mam supply lme for lITIgatIon whtch affected the UFM
results by ralsmg the consumptIon and reducmg the savmg

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF2

C.RESULTS
The total consumption and the average dOOy consumption, of II mOllltonng day
before WSD's mstallatlOn and 11 days after, as well ciS the saVIng percentage and
results are shown m the followmg tabulated results -

Before WSD's AfterWSD's SaVing
Consumption Installation Installation 9/0

Total No AvDady Total No AvDatly
FunctIOn ConsumptIOn of Consumption Consumption of Consumption

M3 Days M3may M3 Days Mol/Day

CFMl
Student's wmg 72534 11 6594 57596 11 5236 206

F4
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STUDY ON THE USE OF W ATER SAVING DEVICES IN JORDAN

APPENDIXF3

3. Akkad Luxunous Villa Delr-Ghabar:-
A. Data Output was recorded on WSD's form (see Appendix E3)
B. Data Calculations

Before WSD's AfterWSD's Savmg
Consumption Installanon Installanon °/0

Total No of Av Dwly Total No of Av Dally
FunctIOn Consumption Days Consumption ConsumptIOn Days ConsumptIOn

M3 M3/Day M3 M3/Day

UFM 51302 23 223 117
MalO BuddlOg 32645 12 272 23646 12 197 276

c. Data AnalysIs:

1) The momtonng penod of the water consumptton <it tIns sIte was twenty three
(23) days before WSD's mstallatIon and twelve (12) days after The average
daIly consumptIOn dunng the 23 days penod (223 M3/day) compared to the
average daIly consumptIOn of a twelve days penod Just pnor to the WSD's
mstallatton (272 M3/day) IS relattvely low when computmg the percentage of
water savmg, Ie, 11 7% to 27 6% Thts IS a result of the resIdents leave
dIrectly after the mstallatton of the UFM and the starttng of the momtonng
penod Thus the companson of water consumptton of 12 day before WSD's
mstallatIon and after IS more representattve and WIll be adopted The net water
savmg percentage of tIns sIte for IdentIcal number ofmomtonng days 12 days
before WSD's mstallatlon and 12 days after, was 276%

2) WashIng Machmes, dish washers, and laundry's constant water consumptIon are
counted m the total water consumptIon but do not add to the water savmg
These machInes' consumptton rate about 25% mmnnum of the reSIdence'
consumptton If thts ratIo IS Calculated, the actual water savmg WIth use of
WSD's wIll be around 360/0

F5
RFP3NDOC



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF3

D. Results:
The total consmnptIOll, the average daIly consumptIOn, and the total saVIng
percentage, of 12 momtonng days before WSD's ll1~tanatlOnand 12 days after,
are shown 111 the followmg tabulated results -

Before WSD's AfterWSD's Savmg
onsumpbon Installation InstallatIon

1%

Total No of Av DaIly Total No of Av Dally

FunctIon ConsumptIOn Days ConsumptIOn ConsumptIOn Days ConsumptIon
MJ MJ/Day MJ MJlDay

--
CFM
MamBuddmg 32645 12 272 23646 12 1 97 276-

F6
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Before WSD's AfterWSD's SaVJng
Consumption Installation InstallatIOn %

Total No of Av DaIly Total No of Av Dmly
Function ConsumptIOn Days Consumption Consumption Days ConsumptIOn

M3 M3IDay M" M3IDay
STATION 1 3047 10 3047 1698 10 1698 4427
UFMFUn
Cold Water Supply
STATION 1 236 10 236 2082 10 2082 11 79
UFMFUn
Hot Water Supply
STATION 2 2879 10 2879 1488 10 1488 4832
Cold Water Supply
STATION 2 1427 10 1427 11 64 10 1 164 1843
UFMFUn
Hot Water Supply

Total 9713 10 9713 6432 10 6432 33%
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF4

4. KING HUSSEIN MEDICAL CENTER
A Data CalculatIOns

B. Data AnalysIs
1) StatIon 1

A) The data output of the UFM mstalled on the cold water supply of the statIon 1
revealed that there was turbulent flow surroundmg thIs statIon whIch affected
the pOSItIve flow readmg However, the effect was so constant, that all flow
readmg were coherent either on the pOSItIve or the negatIve Side whIch was
more functIOnal The locatIon of lllstallatIon of sensors was so restncted that It
was lffipossible to adjust the pOSItIon of the sensors as already apphed III

PhtladelphIa Hotel
B) The relatIon between the hot water supply flow and return flow was calculated

by subtractIOn the out flow from the III flow

2) StatIon 2

The locatIOn of thIs statIon had the fleXlbIhty to adjust the sensors to aVOId
turbulent flow and OppOSIte flow readIngs The data output of UFM's lllstalled on
the cold water was Ideal and very representatIve The hot water supply was as
companson of total ranos ofconsumptIon ofhot water whIch was representatIve
and acceptable as well

RFPSNDOC
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

b) The total water conswnpnon, the total average dally water conswnpnon and
the total water savmg percentage of 10 days, momtonng penod before
WSD's mstallatton and 10 days after, are shown m the followmg tabulated
results

4) Results:
Fmal Results
a) Companson of the total water savmg ofthe cold water and the hot water IS

shown m the followmg table -

F8
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3) Room Occupancy·
The Matennty Department is restncted to dehvery cases where the maJonty of
patients of natural dehvery cases remams for few hours only after gIvmg bIrth
wlule the cesarean cases, of whIch therr percentage IS neghgtble, remams for few
days Thus room occupancy is not encountered m the analYSIS

Before WSD's AfterWSD's Savmg
ConsumptIOn InstallatIon Installation 0/0

Total No of Av])mly Total No of Av Dmly
FunctIon ConsumptIon Days ConsumptIOn ConsumptIon Days Consumption

Mol MolIDay Mol M3/Day

Total 97.13 10 9713 6432 10 6432 33

Before WSD's AfterWSD's SaVIng
ConsumptIOn InstallatIOn InstallatIon 0/0

Total No of Av DaIly Total No of Av DaIly
FunctIOn Consumption Days ConsumptIon Consumption Days ConsumptIOn

Mol M3/Day Mol Mol/Day

Cold Water 59.26 10 5926 31.86 10 3186 46.24
Hot Water 3787 10 3787 3246 10 3.246 1429

Total 9713 10 9713 6432 10 6432 33
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APPENDIXFS

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

5. Directorate of Amman Mumclpahty:
A. CalculatIOns

C. Results
The total water consumptIon, the total average water consumptIOn, and the total
water savrng, of 10 days momtonng before WSD's lllstallatIon and 10 days after,
are shown III the followmg tabulated results

F9RFP5A1DOC

B. AnalysIs
1) The water consumptIOn dunng the hobdays and week ends was negbgtble and thus

counted out of the analyttcal calculattons
2) The companson of water consumptIOn (of the selected zone) between the total

consumptIOn recorded of the four CFM's before the mstallatton ofWSD's and
after will give the total savmg percentage as m<hcated

Before WSD's AfterWSD's SaVing
Consumption Installation InstallatIOn

0/0

Total No of Av Dmly Total No of Av Dmly

FunctIOn Consumption Day ConsumptIOn Consumption Day Consumption
MJ MJ/Day MJ MJ/Day

Total 24756 10 2.4756 207622 10 2076 161

Before WSD's AfterWSD's Savmg
ConsumptIon Installahon Installation %

Total No of Av DaIly Total No of Av Dmly
Function Consumpuon Days ConsumptIOn Consumpuon Days ConsumptIOn

MJ MJ/Day MJ MJ/Day

CFMNo 1 8455 10 08455 7039 10 07039 168
CFMNo2 1002 10 1002 8827 10 08827 120
CFMNo3 36427 10 0364 30192 10 030192 172
CFMNo4 2639 10 02639 1877 10 01877 299

Total 24756 10 24756 207622 10 2076 161
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Before WSD's AfterWSD's SaVing
Consumption InstaUanon InstaUation 0/0

Total No of Av Dmly Total No Av Dady
FunctIOn Consumption Days ConsumptIOn ConsumptIOn of Consumptlo

Mol MolIDay Mol Days n
M.l/Day

CFM I" No (1) 84495 23 3673 294
Mam DlstnbutlOn 50656 16 3 166 41536 16 2596 18
CFM 1/2" No(2) 12824 23 055756 1203
Imams WC's 9248 16 0578 7848 16 0490 15 14
nght Next to
Mmaret
CFM 1/2" No (3) 0557 23 00242 1 12
ImamsWC's
MIddle Next to 0414 16 002587 0383 16 002393 75
MInaret

Total 97.876 23 42542 27
60318 16 376987 49759 16 310993 17505

APPENDIXF6

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

6. AI-Husseml Mosque
A. Data Calculations

I
1\

t, ''')
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B. Data AnalysIs
The companson of water consumptIon (before the mstallatlOn ofWSD's and
after) was made between the readmgs of the total water consumptton of only
three CFM's, mstalled on the dIstrIbutIon lmes, before and after the mstallanon of
WSD's The results ofthe fourth CFM's mdIcated that no savmg occurred The
reason was that a hose for cleanmg the mosque was connected on thIS dIstrIbutIon
lme The other two CFM's (the fifth and the SIxth) were mstalled on the mam
supply lmes for merely momtonng the supply lmes WIthout bemg related to the
momtonng of water savmg The net result of thts ~Ite water savmg percentage
was 17 6% for Identtcal number of momtonng days I e 16 momtonng days
before WSD's mstallatton and 16 days after whIch applIes for the adopted three
CFM's The results are shown m sectIon C ofthts AppendIx (F6)
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APPENDIXF6

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

c. Results
The total water consumptiOn, the total average daIly consumptIon, and the total
water savmg percentage, of 16 days momtonng penod before WSD's Illstallahon
and 16 days after, are shown III the followmg tabulated results

Before WSD's AfterWSD's SaVJng
ConsumptIon Installation InstallatlOD 6/0

Total No of Av Dally Total No Av Dally
FunctIOn ConsumptIon Days ConsumptIon Consumptaon of Consumptlo

M 3 M3IDay M3 Days n
M3IDav

CFM I" No (1)
MalO DlstnbutlOn 50656 16 3 166 41 536 16 2596 18
CFM 1/2" No(2)
Imams WC's 9248 16 0578 784 16 049 15 14
nght Next to
Mmaret
CFM 1/2" No (3) 0414 16 002587 0383 16 002393 75
ImamsWC 's
Middle Next to
Minaret

Total 60318 16 376987 49759 16 310993 17505

FllRFP5NDOC
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APPENDIXF7

STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

7 Apartment East Amman
A. Data Calculation

C. Results
The total water consumptton, the average dally consumption and the savmg
percentage, of 17 days momtonng penod before WSD's mstallatton and 17 days
after, are shown ill the followmg tabulated results

F12
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B. Data AnalySIS
AnalYSIS of the Data, recorded on WSD's Fonn, mdlcated that the total savmg for
17 days of momtonng before the mstallatlon ofWSD's and 17 days after was
20 6% However thts savmg percentage does not cover the consumptton of the
washmg machmes wInch IS approxnnately eqUlvalent to 20% of the house
consumptIOn and was mcluded m the total consumptIOn quantity In thIS regard,
countmg tins factor m the calculatIOns wIll mcrellite the savmg percentage to
reach about 26%

Before WSD's AfterWSD's SaVing

onsumptIon InstallatIon InstallatIon
%

Total No of Av Owly Total No of Av Dally

FunctIon ConsumptIon Days ConsumptIon ConsumptIon Days ConsumptIOn
M 3 ~/Day M 3 M3/Day

Result 7266 17 0.427 5775 17 0338 201

Before WSD's AfterWSD's Savmg
ConsumptIOn InstallatIon InstallatIon

%

Total No of Av Owly Total No of Av Dady
FunctIon ConsumptIOn Days ConsumptIOn ConsumptIOn Days ConsumptIon

M3 M3/Day M3 M3/Day

CFM3/4" 1001 23 04352 5 755 17 0338 224
DlstnbutlOn 7266 17 0427 5755 17 0338 20 1

Result 7266 17 0427 5755 17 0.338 201
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF8

8. AL-Salt Girls Secondary School.
A. Issues

1)The school exammatIOn penod comcIded wIth the momtonng penod of the
WSD's and affected the water consumptIOn Thus, the results ofcalculatIOns
were not representative

2)Momtonng of water consumptIon WIth WSD's mstalled preceded the
momtonng WIthout The school was relatIvely more actIve dunng the
momtonng WIth WSD's mstalled

3) WhtIe the momtonng of the water consumptIon ofall facIlItIes, WIthout the
mstaliatlon of WSD's had been earned out, for 17 days (actually for 10 days
excludIng Al-Adha AId Hobday), a change was made concennng the locatIon
of mstallatIon of WSD's to be the W C umts buIld mstead of all the school
prelDlses butldmg Momtonng of thIs zone, WIthout WSD's mstalled, had to be
carned out agam and a shtftmg of the tIme lme had followed whIch comclded
WIth final exams penod Thus, the water savmg result concluded was No
savmg However, toleratmg the parbal effiCIency of WSD's whtch were
deSIgned to be Installed at the second floor of the school mam prelDlses, the
study results of tlus SIte would have been partIally successful Ifwas carned out
as already planned, I e momtonng the whole SIte

4) HolIdays and week-ends were counted out of momtored days and the
calculations

B. Data AnalySIS

Before WSD's AfterWSD's SaVing
Consumption InstallatIOn InstallatIOn °/0

Total No Av D8Ily Total No Av D8Ily
FunctIOn ConsumptIon of Consumption ConsumptIOn of ConsumptIOn

M3 Days M3/Day MJ Days M3/Day

CFM 112" 387 12 03225 58 10 058 No
SAVING

we Umts
Buddmg

Total 387 12 03225 58 10 058 No
SAVING
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF8

c. Results
The total water consumptIOn, the average dady comsumptIon and the water
savmg percentage, of 12 days momtonng With WSD's mstalled and 12 days
WIthout, are shown m B above (Data AnalysIs) where there were no water
savmg at thIs sIte

F14
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STUDY ON THE USE OF WATER SAVING DEVICES IN JORDAN

APPENDIXF9

Al-Hussem General Depots
A. Data Calculation

Before WSD's AfterWSD's Savmg
ConsumptIon Installation Installation 6/0

Total No of Av Dally Total No of Av DaIly
Function ConsumptIon Days ConsumptIon ConsumptIon Days ConsumptIon

M3 M3/Day M3 M3/Day

CFM 112" 192409 10 19 24 13920 10 13 92 277
Officers Club

Total 192409 10 19 24 13920 10 13 92 277

B. Data AnalysIs
1) The CFM's mstalled on May 5th were reported to be of maccurate readmgs,

therefore a new CFM was mstalled and gave representatIve results
2) Almost all other factors were IdentIcal dunng the momtormg penod eIther with

WSD's mstalled or WIthout
3) The constant water consumptIOn of the dIsh washers was counted WIth the

total water consumptton of thIs sIte However, If the dISh washers
consumptlon was deducted from the total consumptlon then net water savmg
wtll reach about 36%

c. Results
The total water consumptIOn, the average dally comsumptIOn and the water
saVing percentage, of 10 days momtonng wIth WSD's mstalled and ]0 days
wIthout, are shown m B above (Data AnalYSIS) where the net water savmg
percentage at this sIte represents 27 7% of the total consumptIOn

RFPSAIOOC
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN

APPENDIX Gl
LIST OF WSD'S PURCHASED FROM THE LOCAL MARKET

A RAMI EST FOR SANITAEY WORKS: TEL 1FAX 690323 1662906

GATALOGE UNIT TOTAL
No ITEM MODEL No. MANUFACTURER LOCAL AGENT QTY. PRICE RPICE

JD FILS J.D FILS

1 FITING 1/2" WITH M+K FLOW DW1/2 MANNESMANN RAMI EST FOR 108 4 550 491 400
REGULATOR FOR INSTALLATION (GERMANY) SANITARY
TO SHOWERHEAD WORKS

2 VANDAL PROOF AERATOR WITH ADG22 MANNESMANN RAMI EST FOR 26 8 50 221 000
M+K FLOW REGULATOR, (GERMANY) SANITARY
ENDLESS TURNING HOUSING WORKS
WITHMALE THREAD

3 AERATOR WITH M+K FLOW :MK22 MANNESMANN RAMI EST FOR 3 5 950 17 850
REGULATOR HOUSING OF TWO (GERMANY) SANITARY
PIECES WITH FAMALE THREAD WORKS

4 VANDAL PROOF AERATOR WITH AD 24 MANNESMANN RAMI EST FOR 12 8 500 102 000
M+K FLOW REGULATOR, (GE~Y) SANITARY
ENDLESS TURNING HOUSING WORKS
WITHMALE THREAD

TOTAL 832250

~-- -¥ ttFPSNDOC



---------------------

~

,.-
8

STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN
APPENDIX G2

LIST OF WSD'S PURCHASED FROM THE LOCAL MARKET
Cont'd B. IZZAL HASHEM EST. C/O Mr. Zlad Salah Tel 891480

GATALOGE UNIT TOTAL
No ITEM MODEL No MANUFACTURER LOCAL AGENT QTY PRICE RPICE

JD FILS J.D FILS
1 AERATOR LONG LIFE WITH 1110 RST ( GERMANY) IZZAT HASHEM 4 6 24 000

METALHOZE EST
2 WC WATER STOP STAINLESS 1710 RST ( GERMANY) IZZAT HASHEM 20 5 100 000

STEEL TWO PARTS EST
3 WC WATER STOP FOR CERAMIC 1715 RST ( GERMANY) IZZAT HASHEM 20 5 100 000

FLUSHING CAP EST
4 AERATOR LONG LIFE VANnAL 2211 RST (GERMANY) IZZAT HASHEM 50 6 500 325 000

PROOF FEMALE EST
5 FITTING 1/2 WATER SAVOR FOR R 1/2h ACTIVE IZZAT HASHEM 10 5 00 50

INSTALLATION TO SHOWER (GERMANY) EST
HEAD

6 AERATOR LONG LIFE 2210 RST (GERMANY) IZZAT HASHEM 10 6 00 60 000
FEMALE EST

7 AERATOR LONG LIFE VANnAL 2411 RST (GERMANY) IZZAT HASHEM 10 6 50 65 00
PROOF MALE EST

8 AERATOR LONG LIFE 1111 RST (GERMANY) IZZAT HASHEM 5 6 500 42 500
METAL BALL SOCKET JOINT EST

TOTAL 766 500
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN

APPENDIX G3

LIST OF WSD'S PURCHASED FROM THE LOCAL MARKET

Cont'd C.KUSSAD TRADING CO Mr Omar Kussad Tel 683195/079-3054

GATALOGE UNIT TOTAL
No ITEM MODEL No MANUFACTURER LOCAL QTY PRICE RPICE

AGENT
JD FILS J.D FILS

1 VASA SHOWER WITH 112" 2908-5003 BROEN KUSSAD 1 14 500 14 500
FLOWFIX VANnAL PROOF AND (DENMARK) TRADING
BALL JOINT COMPANY

2 AERATOR VANDAL PROOF, 1990-6003 BROEN KUSSAD 105 7 500 787 500
ENVIRONMANTALLY (DENMARK) TRADING
COrvIPATffiLE, 112" FLOWFIX AIR COMPANY
JET FEMALE 6 LIM

3 VASA SHOWER WITH 112" 2908-3003 BROEN KUSSAD 1 11 500 11 500
FLOWFIX 6 LIM (DENMARK) TRADING

COMPANY

TOTAL 813 500

e
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN

APPENDIX G4

LIST OF WSD'S PURCHASED FROM THE LOCAL MARKET

TABLE 3D Cont'd D-Plvot Tradmg Co. Tel 823898 Fax 685075 Mecca Str.

GATALOGE UNIT TOTAL
No ITEM MODEL No. MANUFACTURER LOCAL QTY PRICE RPICE

AGENT
JD FILS JD FILS

1 EXPOSED URINAL FLUSH VALVE #6500 MAMOLI PIVOT 4 39 0 156 0
(IT.A.LY) TRADING &

SERVICES CO
2 EXPOSED URINAL FLUSH VALVE- 9500 MAMOLI PIVOT 2 39 0 78 0

SELF CLOSING (ITALY) TRADING &
SERVICES CO

TOTAL 234

~
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STUDY ON THE USE OF WATER SAVING DEVICE IN JORDAN

APPENDIX G5
LIST OF WSD'S MANUFACTURED AT THE LOCAL WORKSHOPS

WORKSHOPS

1 PalestIne Workshop_fl.~h-Sjlarq A1-Awsat Circle
ManufacturIng ofrods for
we Water Stop Cast Iron

2. DeironeIh WorkslJ.o~A_s_h-Sharq AI-Awsat Circle

Qty Umtpnce
130 100

Total
130

.....

~

~

A) Manufactunng of spnngs
for we water stop

B) Manufactunng of spnngs
for we water stop

Total

RFP5NDOC
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STUDY ON THE USE OF WATER SAVING DEVICES

APPENDIXH

LIST OF PERSONS CONTRIBUTED TO THE STUDY

I Mr Sarmr Kawar, Munster of Water and Imgabon
2 Dr Salth Rusheldat, Munster ofTounsm and AntiqUItIes
3 Dr Abdul Salam Al-Abbadt, Munster ofAwqafand Islanuc Affarrs
4 Dr Munther Al-Masn, Munster ofEducatIon
5 FIeld Marshal Abdul Hafiz Mara'l Al-Ka'bnah, Charrman of the Jomt Chtefs of

Staff, Jordan Armed Forces
6 Mr QUSaI Quteishat, Secretary General, Mtmstry of Water and ImgatIon
7 Dr Mohammad Bant Ham, Ex-Secretary General, Mmtstry of Water and

ImgatIon
8 Major General Mahmoud Fahhad, ASSIstant Cruef of Staff for LOgistIcs, Jordan

Armed Forces
9 Mr Khaldoun Abu Hassan, PreSIdent!Amman Chamber of mdustry
10 Mr HaIder Murad, PreSIdent, Amman Chamber of Commerce
11 Major General YousofAl-Kusus, DIrector, Royal Medtcal ServIces
12 Major General Imad SalIba, DIrector, Royal Engmeenng Corps
13 Bngadter Rmdh Dalabem, DIrector, Royal Mamtenance Corps
14 PreSIdent ofAl-zeltounah Umverslty
15 Bngadter KhalId Jamouqah, Commander, Al-Hussem General Depots
16 Bngadier Yaseen Al-Zubl/Al-Hussm General Depots
17 Mr All Qudhat, DIrector, Water DIrectorate ofAmman Mumclpallty
18 Lt Colonel Thsan Abbadt, Head of the Engmeenng Dept, Royal MedIcal

ServIces
19 Mr Khaldoun Khoshman, DIrector, Water Drrectorate ofZerqa Governarate
20 Mr HJ.sham Atrash, Drrector, Engmeenng Drrectorate, Munstry ofEducation
21 DIrector of the Engmeenng Drrectorate, Mnnstry of Awqafand IslamIC Affarrs
22 DIrector of the EducatIOn Drrectorate ofAl-Balqa Governorate
23 Mr Tawfiq Habashneh, DIrector, Water Drrectorate ofAl-Balqa Governorate
24 Mr Tom Nazzal, General Manager, Phtladelprua Hotel
25 Mr Wahbi Dahdah, AsSIstant General Manager, Philadelphta Hotel
26 Mrs MaI Abu AI-Samn, PnnClpal, AI-Salt GIrlS Secondary School
27 Mr Abbas Akkad, The Owner of a Luxunous Villa, DeIr Ghabar
28 Mr Jawad Naseruddm, Householder, Apartment East Amman
29 Mr Ghasl Qaryouttt, Owner, Apartment East Amman
30 Mr BaslID ZawaIdeh, Water Drrectorate ofAmman MumClpality
31 Mr Sa'd Balm, Water Drrectorate ofAmman Mumcipahty
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32 Mr Maher Ashoor, Water DIrectorate ofAmman MUlllclpahty
33 Mr Ala' Ashab, Water Drrectorate ofAmman Mumupabty
34 Mr Sann Khoury, Water DIrectorate of Al-Balqa Governorate
35 Mr Sufian Mara'l, Head ofthe Engmeenng Dept, Al-Zeltounah Umverslty
36 Mr Raed Shwethat, Head of the Mamtenance Dept, PhtladelphIa Hotel
37 Al-HusselDl Mosque Imam
38 Lt Col Basnn Sad, Head ofKIng Hussem MedIcal Center Mamtenance

Workshop
39 Major Moh'd Waqfi, Al-Hussem General Depots
40 Major Ayman Al-Nssur, AI-Hussem General Depots
41 Lt Kalld Yousof, Al-Hussem General Depots
42 Major Ayman Karadsheh, Kmg Hussem MedIcal Center Mamtenance Workshop
43 Captam Ah Rakkad, Kmg Hussem Medtcal Center Mamtenance Workshop
44 Lt Mohammad Falth, Kmg Hussem MedIcal Center Mamtenance Workshop
45 Wahd Janakat, Kmg Hussem Medtcal Center Mamtenance Workshop
46 SheIkh Mousa Banna, Al-HusselDl Mosque
47 Khalld Allan, Mamtenance Dept Pluladelphta Hotel
48 Yakoub Sousa, Mamtenance Dept Phtladelphta Hotel
49 Mr M Hanball, Manager, JES
50 MIss Kholoud Fladdh, JES
51 Mr Zeld Kassab, MWI
52 Mr Kamal Halawa, JoUZl & Partners
53 Mr Zuben Sa'adah, Jouze & Partner~

54 Mr Mod'dRtal, WAJ
55 Mr Sann Nabulsl, WAJ
56 Mr Numan Shawahm, WAJ
57 Mr Abdurrazak AI-Fa'oun, WAJ
58 Dr Shawn Nlakt, DAI
59 Mr Ross Hagan, DAI
60 Mrs Mette Bankroft, DAI
61 Mrs Ruba Hattar, DAI
62 Mrs Sophta Khahfa, DAI
63 Mr Tahseen Kharauf, DAI
64 Mr Raed Amman, Water DIrectorate ofAI-Zerqa Governerate
65 Mr Sahel Dodem-Mamtenance Manager, Jordan Inter-contmental Hotel
66 Mr Ammar Kanan, Forte Grand Hotel
67 Mr Rafiq salah, Mamtenance Manager, Amra Hotel
68 Mr Nabtl Farah, Mamtenance Manager, Palestme HospItal
69 Mr Ahmad All, Khahdy Hospital
70 Mr Fartd Masarweh, Farah HospItal
71 Mr Alt Hattar, Ah Hatter Engmeenng Consultmg Co
72 Mr JafarToukan, Jafor Toukan Engmeermg Co
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73 Mr Ameen ZurelqI, Hussem AttyIah Engmeenng Contractors
74 Mr SaId Abu-Jabrr, G M, CC
75 Dr Adnan Ktlam, Drrector, Amman Mumclpahty Slaughter House
76 Mr Sannr HIasat, Mamtenance Dept, Amman Mumclpahty slaughter House
77 Mr Sann Swalhah, G M , Regency Palace Hotel
78 Mr Hana Hosh, G M , Shepherd Hotel
79 Mr M Audeh, Mamott Hotel
80 The General Manager, Jerusalem Meha Hotel
81 Mr Gmar AI-Jamal, General Manager, Islannc Center, Late Kmg Abdulla Bm

Al-Hussem Mosque
82 Mr Nabil GhaWl, Dar AI-Handasah
83 Mr YousefAl-HaIk, ConsolIdated Contractors Company, CCC
84 Mr IbrahIm Abu-Ayyash, Arabtech Jerdaneh
85 Mr Rukm Swelss, Rukn Al-Handasah
86 Miss AIa'a AI-NaIf, F L C
87 Mr Jawdat Yaghmour, G M , ACE
88 Mr Yonous DwaIk, Jordan Engmeenng Consultmg
89 Mr Tawfiq SabbarmI, MI'mar Engmeenng Consultmg
90 The General Manager, Dhulell Slaughter House Co
91 The Pnnclpal, The Baccalaureate School
92 The PreSIdent, AI-Isra'a Umverslty
93 The PreSIdent, Amman NatIonal Umverslty
94 Mr SubhI Jabn, Jabn Restaurants Co
95 The General Manager, Ata AIl Restaurants Co
96 The General Manager, KIyyalI Factory for Samtarywate
97 The General Manager, Arnan Factory for Samtaryware
98 The General Manager, Khalrfah Factory for Samtaryware
99 The General Manager, Frras Wmg Hotel
100 Mr Mobadda Al- LabadI, Montana State Umverslty, Research ASSIstant
101 Mr Hakam Kherr, Householder, West Amman
102 Mr Tanq Na'Na, Householder, West Amman
103 Abdullah AI-Ahmad, U S AID
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APPENDIX I

UI-,TRASONIC FLOW METERS
FUJI ELECTRIC PORTAFLOW
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BEST AVAILABLE COpy



02149+ 0 012E 1113/H OOR
+00063 *10L 09R
-09000 '10L OOR

,JI)
It

06 49+ 0 OOOE IM3/H 90R
+B0642 *IBL OOR
-B9000 '10L OOR

07 49+ 0 OOOE 1113/1l BOR
+00649 .IOL BOR
-00000 'IOL OOR

OB 49+ B 022E 1"3/1l OBR
+B0656 'leL OaR
-00000 'leL oaR

B9 49+ 0 OOBE IM3/H oaR
+00663 'IOL OOR
-00000 *IBL OBR

15 49+ 0 008E IM3/H OOR
+00536 *10L OOR
-00000 'IBl OOR

16 49+ 0 013E IM3/H OOR
+00546 flOL OBR
-00000 'IBL OOR

10 49+ 0 800E lM3/H AOR
'l\R~~; .IAI ~~o

12 49+ B BOBE 1"3/H BOR
+00501 tlOL OOR
-BBOBB 'IOL OOR

13 49+ 0 013E 1"3/H OBR
+00514 *10L OOR
-00000 *IBL OOR

23 49+ 0 OOOE IM3/H OOP
+00601 '10L nAp
-00000 *IOL OOR

22 49+ 0 OOOE IM3/H nAp
+00597 'IOL oop
-00000 'IOL OAP

05 49+ 0 007E 1"3/1l OOR
+00636 'IBL OOR
-90000 'IOL OOR

2B 49+ 0 BB8E IM3/H OOR
+00584 'IOl OBR
-00800 ftOl BOR

17 49+ 0 015E lM3/H OOR
+OB557 fl0L OOR
-00000 '10L OOR

02 49+ 0 OB8E 1113/1l OOR
+00616 *IOl OOR
-00000 fl0L OOR

03 49+ 0 008E IM3/H OOR
+~e621 'IOL OOR

~OOOOO flOL OOR

04 49+ 0 OOOE IM3/1l OOR
+00628 flBL OOR
-00000 'IOL OOR

14 49+ 0 013E 1"3/1l OOR
+OB527 'IOL OOR
-OBOOO 'IOL OOR

B0149+ 0 OOOE IM3/1l OOR
,,, +BB605 'IOL OOR

'¥-,\ -00000 flOL OOR

01 49+ 0 BOOE lM3/H OOR
+00609 '10L OOR
-OOBOO 'IOL OBR

'-" , "I ~ _ .........

B9 49+ 0 OOSE IM3/H OOR
+00466 flOl OOR

~ -00000 'IBL BOR.,
10 49+ 0 013E lM3/H OOR

+004BB tlOl OOR
-00000 fl0L OOR

II 49+ 9 OIIE 1113/1l OOR
+00491 *IOL eOR
-00000 '10L OOR

21 49+ 0 OOOE IM3/H B~R

+OB59B 'loL OBR
-OOBOO 'IOL oop

18 49+ 9 OOOE IM3/H OOR
+00566 '10L OOR
-BOOBO '10L OOR

19 49+ 0 017E IM3/H OOR
+00576 .IOL OOR
-OOOOB tlOL OOR

B7 49+ 0 OOOE IM3/1l 00R
+00204 *IOL 00R
-B0990 flOL • B9R

10 49+ 0 022E lM3/1l OOR
+00303 'IOL OOR
-00000 'IOL OaR

II 49+ 0 008E IM3/H OOR
+00315 'IBL OOR
-00000 *IOL BOR

22 49+ 0 OBBE IM3/1l OOR
+0030B 'IBL BOR
-00000 *IBL BOR

15 49+ 0 OOOE IM3/H OOR
+OB334 'IOL OOR
-00000 tl0L OOR

16 49+ 0 OOBE 1113/H OOR
+00346 flOL OOR
-BOOOO 'IBl OOR

17 49+ 0 008E lM3/1l OOR
+00352 tlOL OOR
-OOOOB 'IOL OOR

14 49+ 0 OOOE lM3/1l OOR
+00330 *IOL OOR
-BOOOO *IOL BOR

•
20 49+ 0 015E IM3/H OBR

+00373 flOL OOR
-00000 'IBL OOR

18 49+ B OOOE IM3/H OOR
+B0359 'IBL BOR
-00000 flOL OOR

12 49+ 0 012E IM3/1l OOR
+00322 ,IOL OOR
-BOOBO 'IOL OOR

19149+ 0 056E lM3/H OOR
+OB365 'IOL BBR
-00000 '10L OOR

BESTAVA~ABLECOPY

21 49+ 9 013E lM3/H OBR
+00381 tl0L OOR
-00000 '10L OOR

23 49+ B BIOE IM3/H OBR
+00392 'IOL OOR
-90000 '10L OOR

13'49+ 0 010E IM3/H OOR
+B0326 *IOl OOR
-00000 *IOl OOR

00149+ 0 OOOE IM3/1l OBR
+00398 'IOL BOR
-BOOBO 'tOL OOR

BO 49+ B 00BE 1113/H BBR
+002B9 ,IOL OOR
-BOOBO *10L OOR

I

09 49+ 0 BI~E IM3/H OOR
+00295 flOL OOR
~OOOOO .IOL OOR

02 49+ 0 OOBE IM3/H OOR
+004B9 *10L OOR
-00000 '10L OOR

03 49+ 0 013E IM3/H OOR
+00414 'IOL OOR
-OOBOO 'IOL OOR

05149+ a OBBE IM3/1l OOR
+00430 'IOL OOR
-00000 flOL BOR

06 49+ 0 OIIE 1M3/1l OOR
+BB441 'IOL OOR
-00000 'IOL OOR

07 49+ 0 OOOE IM3/1l OBR
+00451 'IOL OOR
-00000 'IBL OOR

04 49+ 0 OOBE tM3/H OBR
+B0421 *19L OOR
-00000 *IOL OBR

.r.
\..1\
01 49+ 0 OIOE lM3/1l OOR

+00401 *IOL OOR
-00000 'IOL OOR

08 4Q+ 0 B08E IM3/H OOR
To '~~1';? .1~1 ~~"

• \.\".Iu."", I'~

I I
I
I

21 19+ 0 OOOE 1113/1l BOR
+OB223 'IOL OOR
-00000 'IOL OOR

03149+ 0 BOBE IM3/1l BBR
+00262 'IOL OOR
-OBOBO 'IOL OBR

04149+ B aBBE IM3/H OBR
+BB267 'IOL OaR
-Booeo '10L 0eR

05149+ 0 000E IM3/1l 00R
+00275 'IOL OOR
-BeOBe 'IBL OBR

B6149+ B OOOE IM3/H OBR
.Al\?Q? .1111 AAI?

22 19+ 0 OOBE IM3/H OOR
+B0230 \IBL BBR
-BBOOO flOL BBR

(I I j

23149+ 0 OBOE IM3/1l BBR
+B0237 'IBL BBR
-BOBBB tlOL OOR

OB 49+ B BBOE 1113/H OBR
~ +B0244 'IBl BBR

\L-l -BBBBO 'IBL OOR
If

01 49+ 9 OOBE IM3/H BOR
+B0251 *IBL 09R
-BBOOB 'IOL OBR

I
02149+ B BOOE IM3/H BOR

+BB255 *IBL OBR
-B90BO *IBL OBR

B8 4)+ B BB9E 1M3/H BOR
+B0146 *IBL OOR
-BBBOB 'IBL BBR

B9 49+ 0 012E IM3/H BOR
+OB157 'IOL OOR
-BBOOB 'IOL OOR

11 49+ B BilE IM3/H OOR
+OB167 '10L OOR
-OOOOB f10L BOR

I
I

12149+ 0 009E IM3/H OBR
+B0173 'IOL OBR
-00000 *IBL OOR

13 49+ 0 OOOE 1113/H OOR
+B0170 'IBL BBR
-BBBBO 'IBL BOR

07 49+ B 012E IM3/H BBR
+OB129 'IBL OBR
-BBBBB *IBL BBR

10 49+ 0 OOOE II13/H BOR
+B0163 *IBL BBR
-BOBBO tlBL OOR

16 49+ 0 BOOE IM3/H OOR
+OB191 tlOL OOR
-OBOOB *10L OOR

I
17149+ 0 BOOE IM3/H BBR

+00196 'IBL OOR
-09BOO tlBL BOR

IB 49+ B 012E 1M3/H OOR
+00204 tlOL OOR
-BeoBO '10L OOR

19 49+ 0 099E IM3/1l OOR
+0020B 'IOL BOR
-OBOBB 'IOL OOR

20 19+ 0 OOBE IM3/H OOR
+00212 'IOL OOR
-ooeoo *leL BOR

14 49+ B BBBE IM3/H BOR
+BBI01 t1BL BBR
-BOOOO 'IBL BOR

15 49+ 0 BOOE 1M3/H OBR
+B0104 '10L OBR
-OBBBB 'IBL BBR

I

"'I

,- ' ....... '-'\ , \ ~~~v 1"-'
05 49+ 0 016E IM3/H OOR

+0009B *IOL OOR
-ooooe *10L OOR

\ l

06 49+ BOllE 1M3/H BOR
+e0115 *IOL oeR
-90BBB tlBL OBR

\-\~\

~t\\e

~~('~L,l
I,

I
I

I I
21 49+ 9 913E 1M3/H OOR I

+90999 fl9L 09R
-00000 flOl OOR I

22149+ 0 013E 1113/H OOR I
+09014 flOL OOR I
-00099 flOL 09R

23 49+ 0 013E IM3/H 09R I
+90026 flOL 90R
-00000 flOL OOR

I

OPERAT I011 TIME
99 HOR

PRT UNIT INTEG
YES

PRT UNIT All
NO

TYPE OF SENSOR
? SMALL

START TlI1E
04-27 21 49

DATA CHANGE
? HO

PRT UIiIT AI2
NO

OUTER DIMIETER
54 4 11M ~...11

PIPE MATERIAL ~l
? CI CU 0(/~~

WALL THICKNESS \ J
2 50 11M VoPU'...;,.s \

----S--:, r
INNER LINING - /'\}-
? NO LING

SPACING I

14 00 MM II

03149+ 0 OOBE 1M3/H OBR
+00975 '19L OOR 1
-00000 *10L OOR

I
I

99 49+ 0 OIIE 1M3/H OOR
+00030 'IOL 09R
-00000 '10L OOR ~I

KIND OF FLUID
? WATER

SENSOR MOUNTING
? • II

PRT UNIT 113/M
NO

PRT UNIT M3/S
NO

PRT UNIT 11/5
NO

00-00 0119599 fR
+ 9 900E IM3/H

PRT UN IT 113/H
YES

OPERATI ON TI ME
99 HOR

INTEG UNIT
fl9L

INTEG START
AUTO

START TlI1E
04-27 21 49

1111-0[1 HH MM
94-27 21 47

PRT PERIQ[l
69 MIN

1\
II

91 49+ 0 019E 1113/H OOR
+09952 *10L OOR
-09990 'IOL OOR

I
I

I
I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I



BEST AVAILABLE COpy

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

II 49+ 0 OOOE IM3/H OOR
+00672 *IOl OOR
-00000 *I III OOR

12 49+ 0 OOOE IM3/H OOR
+00679 *IOl OOR
-00000 *IOl OOR

13 49+ 9 098E IM3/H OOR
+00688 tlOl OOR
-00999 tl9l OOR

14 49+ 0 921E IM3/H 09R
+09696 *IOl 90R
-99999 tl9l 90R

15 49+ °907E 11'13/11 OOR
+99795 *19l 99R
-00000 *IOl 08R

INTEG UNIT
HOl

INTEG START
AUTO

START TIME
95-91 16 39
OPERA TI ON TI ME
99 HOR

05-91 16 2800 *R
+Be713 tl.ll

START TIME~
95-0 16 32
OPERAT H TIME
99

95-91 16 299 *R
+09713 *19l

05-91 16 3100 *R
+99990 HOl

16132+ 9 015E IM3/H OOR
+00009 *IOl OOR
-09990 *10l OOR

17 32+ 0 090E IM3/H OOR
+00007 *IOl OOR
-99998 *Iel 99R

18 32+ 9 988E IM3/H 09R
+90910 *19l OOR
-08099 *19l 09R

19 32+ 8 OOOE IM3/H 09R
+00915 *IOl 09R
-99999 *IOl 99R

29 32+ 9 099E IM3/H 90R
+99929 *IOl 90R
-90900 tlOl OOR

21 32+ 0 998E IM3/H OOR
+00025 tl0l OOR
-90000 tlOl 99R

22 32+ 9 957E 11'I3/H 99R
+00949 *Iel 90R
-00900 tlOl 90R

23 32+ 0 999E IM3/H 99R
+09052 *IOl OOR
-09909 *19l 99R

09 32+ 9 097E IM3/H 09R
I +99053 tlOl 09R

"",,, -00000 tlOl OOR

01 32+ 9 909E IM3/H 09R
+09954 tlOl 90R
-09099 *19l 90R

92 32+ 9 OOOE IM3/H OOR
+99059 tlOl OOR
-09090 tlOl 09R

03 32+ 9 090E IM3/H OOR
+00064 *IOl OOR
-90090 tlOl OOR

04132+ 0 OOOE IM3/H 09R
+00067 tlOl 90R
-00000 tlOl OOR

05132+ 9 990E IM3/H OOR
+99071 *19l 90R
-99099 tl9l 99R

96 32+ 9 990E IM3/H 99R
,,') ".,. t"\ n n

07 12+ 0 900E lM3/H OOR
+90078 *19l 09R
-00000 *10l OOR

08 32+ 0 OOOE IM3/H OOR
+00082 tlOl OOR

'-00009 tl9l OOR

99132+ 0 042E IM3/H OOR
+90086 *IOl 90R
-09990 tl9l 99R

19 32+ 0 009E IM3/H OOR
+09091 tl9l 90R
-09000 tlOl OOR

II 32+ 0 OOOE lM3/H OOR
+00096 tl0l 09R
-00009 *IOl OOR

12 32+ 0 009E IM3/H 99R
+09098 tlOl OOR
-00000 tl0l OOR

13 32+ 0 OOOE IM3/H 99R
+00101 *I0l OOR
-99090 *I0l OOR

14 32+ 0 OOOE IM3/H OOR
+00105 tlOl OOR
-00000 *10l OOR

IS 12+ 0 007E IM3/H OOR
+00110 tlOl OOR
-00000 tl0l OOR

16132+ 0 000E IM3/H 00R
+00113 tlOl OOR
-00000 tlOl OOR

17 32+ 0 019E IM3/H OOR
+00116 tlOl 00R
-00000 tlOl OOR

18 32+ 0 909E IM3/H OOR
+00119 *IOl 09R
-00000 tlOl 00R

19 32+ 0 090E IM3/H OOR
+00125 tlOl OOR
-00000 tlOl 00R

20 32+ 0 OOOE lM3/H OOR
+00130 tlOl OOR
-00000 tlOl 00R

21 32+ 0 015E lM3/H 09R
+09141 t10l 00R
-00099 t10l OOR

22 32+ 0 OOOE IM3/H OOR
+00144 tlOl 00R
-09009 tlOl OOR

23 32+ 0 OOOE lM3/H OOR
+00147 tlOl OOR
-00009 tlOl OOR

09 32+ 0 090E lM3/H 99R
~ +99150 t19l 90R

'OJ\ -90999 tl0l 00R

01 32+ 0 008E IM3/H 00R
+00154 tlOl OOR
-00000 tlOl OOR

02 32+ 0 019E IM3/H 90R
+09157 tl0l 90R
-90009 tlOl OOR

03132+ 0 016E IM3/H 00R
+00164 tlOl OOR
-00000 tl9l 00R.

04 32+ 0 099E lM3/H 90R
+09169 tiOl OOR
-00009 tl9l 09R

05 32+ 9 037E IM3/H OOR
+99177 tlOl 90R
-09000 *IOl OOR

06 32+ 9 027E IM3/H 09R
+00185 tlOl OOR
-00009 tlOl OOR

07 32+ 9 OIOE IM3/H OOR
+90192 tlOl OOR
-00000 tlOl 00R

98 32+ 0 ~09E IM3/H 90R 110

09 32+ 0 OOOE 1113/H 00R
+00210 tiel geR
-09009 tl0L 00R

10 32+ 0 911E IN3/H 00R
+00229 tlOl 99R
-00090 '10l 6llR

11 32+ 0 017E IM3/H 09R
+00232 *10l 09R
-99099 *IOl 09R

12 32+ 0 011E IN3/H 90R
+90246 tlOl 99R
-60000 tl9l 90R

13 32+ 0 013E IM3/11 00R
+00259 tl0l 99R
-99990 *Iel 09R

14 32+ 0 033E IM3/H 00R
+99270 tl9l 99R
-00090 tl9l OOR

15 32+ 0 911E IM3/H 09R
+90282 *19l OOR
-90099 *IOl 09R

Ib 32+ 9 098E IM3/H OOR
+00291 tl0l 09R
-99099 tlOl 00R

17 32+ 0 009E 1"3/H 90R
+99399 tlOl OOR
-09000 tl9l OOR

18 32+ 9 OIIE IM3/H 09R
+99319 tl9l 90R
-90099 tlOl 00R

19 32+ 9 OIIE IM3/H OOR
+00319 tlOl 90R
-99009 tl9l 0llR

20 32+ 0 013E IN3/H OOR
+00327 tl0l OOR
-90999 tl9l 09R

21 32+ 9 011E IM3/H 99R
+09338 tl9l 99R
-99909 tl9l 00R

•22 32+ 0 OOOE IM3/H 09R
+99344 t19l 9llR
-00009 tl9l 00R

23 32+ 0 090E IM3/H 09R
+09350 tl9l 09R
-00999 tl9l 99R

00 32+ 9 990E IM3/H 99R
~} +99357 tlOl 09R
~, -99099 tl9l 09R

al 32+ 0 al9E IN3/H 99R
+99366 *IOl 90R
-09000 *10l 99R

02 32+ 0 013E IM3/H OOR
+00378 *19l 99R
-99090 tiel 09R

03 32+ 0 OIIE IM3/H OOR
+80385 tl9l 90R
-09908 *18l 08R

04 32+ 0 015E IM3/H OOR
+99395 tl0l 98R
-99089 tl0l OOR

OS 32+ 0 987E IM3/H 88R
+09492 *10l 89R
-09009 *19l 90R

06 32+ 9 913E IM3/H OOR
+09412 tlOl 09R
-00999 *10l 99R

07 32+ 0 099E IM3/H OOR
+99423 *lel 90R
-00009 tl9l 09R

08 32+ 9 014E IN3/H 90R
+09435 tlOl OOR
-00009 *19l 99R

09 32+ 9 011E IM3/H 90R
+90441 *10l llOR
-99099 tlOl 00R

o 32+ 9 811E IN3/H OOR
+n~4~~ .1~1 ~~p

11 45+ 0 017E IN~/H OOP
+00453 tlOl llOR

~-80090 tllll eOR

12 45+ 0 811E IM3/H 90R
+80466 tlOl 99R
-09999 *Iel ellR

13 45+ 9 997E IM3/H 09R
+90491 *10l 09R
-99009 tl9l 90R

14 45+ 9 911E lM3/H 89R
+00591 tl9l 98R
-00999 *19l 99R

15 45+ 8 927E 1"3/H 98R
+90599 tlOl 90R
-00990 tiel 09R
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+00857 *IOl 09R
-99999(~19l , '09R

17 46+ 0 OOOE 11'13111 OOR
+00872 *IOl OOR
-09000 *IOl OOR

18 46+ 0 OOOE 11'13/H OOR
'+00881 *10l OOR
-00000 *10l OOR

19 46+ 0 014E 11'I3/1l BBR
+00886 *lbl OSR
~00B09 tl9l '90R

20 46+ 0 SllE 11'I3/H OSR
+00994 *IOl OOR
-00000 tl0l OOR

02 46+ 9 090E IM3/H 09R
+00953 *Iel OOR
-90090 *IOl OOR

I
03 46+ 9 010E lM,/H OOR

+00964 *llll OOP
-00000 *Iet Oo~

05 46+ 0 013E 11'13/H OOR
\ +00992 .10l OOR

-00000 *19l OOR,
06146+\ 0 OOO~ IM3/H 09R

• ~00994 UOl 1I0R
-OP900 *10l OOR

I

07 46+ J 0 039£ lM3/H OOR
+01014 .10l 09R
-90000 *IOl OOR

08 00+ 0 021E IM3/1l OOR
+01020 *IOl OOR
-00000 tlOl OOR

09 00+ 0 OIIE IM3/H OOR
.OIA41 .10L OOR
-00000 .IAl B9R

22 46+ 0 012E IM3/H OOR
+00918 *ISl OSR
-00900 tlOl OOR

.-
23 46+ 0 800E'11'I3/1l OOR

+09927 *IOl SOR
~00809 *10l eOR

00 46+ 0 010E l"3(H 09R

\
I>\, +00937 *10l OORo -ee809 *IOl 90R

01 46+ 0 OOOE 11'I3/H OOR
+90944 *IOl OOR
-00000 *19l OOR

~~""C16 ~l+ 0 OOOE IM'/H OOR
+110595 'IOl OOR
-90009 .10L 09R

13 46+ 0 909E lM3/H OOR
+09823 *10l OOR
-09000 *10l 09R

12 i9+ 0 OOOE IM3/H OOR
+00815 *lol OOR
-00000 *10l OOR

I

OS 21+ 0 013E lM3/H 09R
+90693 *IOl 90R
-09000 *IOl OOR

14 4"+ 9 OIlOF IM"VH AIlR lUI

17 21+ 9 OOOE lM3/H OOR
+00604 *IOl OOR
-00000 *IOl 09R

18 21+ 0 OOOE IM3/H OOR
+90699 *IOL OOR
-90000 *IOl OOR

19 21+ a OOOE IM3/H OOR
+00614 *IOl OOR
-00000 *IOl OOR

13111+ 0 021E IM3/11 OOR
+00817 *IOl 90R
-08809 *IOl OOR

11 '1+ 0 014E IM3/H OOR
+00704 *19l 09R
-00000 *IOl 09R

12 21+ 0 OOOE IM3/H OOR
+00805 *IOl 09R I

-00000 tlOl 09R
~ .,..

,
I

10 21+ 0 913E IM3/H OOR
+99768 *10l 09R
-00009 tlOl 09R

20 21+ 0 090E IM3/H OOR
+09619 *19l 99R
-00009 *19l 90R

21 21+ 9 OOSE lM3/H OOR
+00626 *IOl OOR
-00009 *IOl 09R

22 21+ 0 900E IM3/11 OOR
+00633 *10l 09R
-00000 *19l OOR

23 21+ 0 OOOE IM3/H OOR
+90649 *IOL 09R
-99999 *IOL 09R

97121+ 9 999E IM3/H 90R
+90726 *IOl 99R

',00090 *19l 99R
I

08 21+ \ 0 040E II13/H OOR
+00749 *IOl OOR
-00000 *19l OOR

091tl+ 0 017E IM3/H 09R
+00754 *IOL OOR
·90000 *IOL OOR

06 21+ 0 036E lit "
+90703 *19l
-00090 *lel

09 21+ 9 999E IM3/H 90R
~ +00649 *IOl 99R

l;) \ I -00009 *IOl 90R

01 21+ 0 OOOE IM3/H OOR
+00657 *19L 90R
-00009 *19l 99R

02 21 + If 914E IM3/H 90R
+09667 *IOl OOR
-00990 *IOl OOR

03 21+ 0 012E IM3/H OOR
+00678 *19l 09R
-OOOOO\*IOl 90R

04 21+ 9 900E IM3/H OOR
+00686 *IOl OOR
-00000 *IOl OOR

",

22 47+ 0 041E IM3/H OOR
+09351 *IOl OOR
-00000 *IOl OOR

15 47+ 0 aOOE IM3/H 09R
+09421 *IOL 99R
-99990 tlOl OOR

08 47+ 9 042E IM3/H 90R
+00478 *10l 09R
-90000 *IOL OOR

12 09+ 0 926E lM3/H OOR
+09532 *10l OOR
-00900 *IOl 90R

13 00+ 9 014E IM3/H OOR
+00559 *IOl 09R
-09009 tlOL OoR

II 00+ 9 OOOE IM3/H OOR
+00506 *IOL OOR
-90000 *IOl OOR

15 21+ A AlAE IMT'Il ~OR

'~1l~3T flilL llijR

11 47+ 0 912E IM3/H OOR
+09394 *IOl 09R
-00090 tl9l 90R

17 47+ 9 015E IM3/H 09R
+09279 t19l OOR
-99009 tl0l 09R

18 47+ 0 009E IM3/H OOR
+09291 tlOl 90R
-90000 *IOl OOR

164,+ J O~'~ 1M" H OOR
~H ft~ tl~L ~OR

-"'\"H~ "I ~~ OOR

III 47+ 9 915E IM3/H 09R
+90403 *IOl OOR
-00900 *IOl OOR

19 47+ 0 OOOE IM3/H OOR
+00308 *IOl OOR
-00000 tlOl OOR

14 00+ 0 916E IM3/H 09R
+00562 *IOL OOR
-00000 *19l OOR

21 47+ 0 014E IM3/H OOR
+00335 tlOl OOR
-00000 tl0l OOR

29 47+ 0 OIIE IM3/H OOR
+00321 tlOl 99R
-00090 tlOl ooR

15 00+ 0 OOOE IM3/H OOR
+00578 *IOl 99R
-00900 tlol ooR

23 47+ 0 OOOE IM3/H OOR
+00360 *IOl OOR
-00000 *IOl OOR

97 47+ 0 OOOE IM3/H 99R
+99465 tl9l OOR
-00900 tlOl 90R

09147+ 9 900E IM3/H 09R
+99493 *19L 90R
-00000 *IOL 09R

10 47+ 0 OOOE IM3/H OOR
+00504 tlOl OOR
-00000 *IOL OOR

0~147+ 0 013E lM3/H OOR
+00441 *IOL OOR
-00009 *IOl OOR

00 47+ 0 OOOE lM3/H OOR
I .J +00370 *IOl OOR

0\ -00000 *IOl OOR

01 47+ 0 OOOE IM3/H OOR
+00377 *IOl OOR
-00090 *IOl OOR

02 47+ 0 099E lM3/H OOR
+00386 *IOl 90R
-00090 *IOl OOR

I
I

I
I

I

I

I

I

I

I

I

I
I

I
I
I
I

I
I



2: -'+ n De0E IM3/H 10R
+00445 *IRL 19R
-"0011,) -I AL 119R

~S~

10 39+ 9 090E IM3/H n F
+00289 *t0l n1F
-90000 '10l III P

II 39+ 9 012E I113/11 '"~R

+80303 '10l 00R
-90800 '10l 00R

12 39+ 9 019E II13/H 00R
+00320 '10l 09R
-00000 '19l 00R

13 39- 0 018E 1113/H 00R
+00335 *10l 08R
-00900 *19L 00R

14 39+ 0 018E 1113/11 00R
+00345 '18l 00R
-09099 '10l 00R

15 39+ 9 812E IM3/H 09R
+09350 '10l 00R
-00000 *10L 90R
/

16 39~ 0 912E IM3/H 09R
+09367 '10l 09P
-00000 '10l 09R

17 39+ 8 812E IM3/H 00R
+00384 '10l 00R
-09900 *10l 80R

18 39+ 0 012E IM3/H B9R
+00398 '10l B0R
-00008 *10l 08R

19 39+ 0 009E lM3/H 09R
+00406 *10l 00R
-00000 '19l 00R

20 39+ 9 012E 1113/11 00R
+09422 *10l 00R
-00000 *10l 09R

21 39+ 9 008E II13/H 00R
+00438 '10l 00R
-00800 *10l 00R

22 3~+ I ~~OE IK3 ~ 00R
+~uI0' 'IOL 00R
-99900 '19l 00R

23 39+ 0 000E II13/H 90R
+00118 '10l 00R
-00099 *19l 09R

00 39+ 0 011E IM3/11 00R

\
,tv +00132 'ISl S0R

o -00000 *10l 00R

01 39+ 0 010E IM3/H 00R
+00144 *t0l 0aR
-99009 tl9l 09R

02 39+ 0 010E 1113/11 99R
+80154 *10l 00R
-90000 *10l 09R

93 39+ 0 000E lM3/11 90R
+90164 tl0l 0BR
-09009 '10l 00R

94 39+ 0 010E IM3/H 00R
+00173 '10l 00R
-00000 '10l 00R

05 39> 0 065E IM3/H 00R
+00190 '19l 00R
-00000 '10l 00R

06:39+ 0 000E IM3/H 90R
+00211 *19l 00R
-00000 '19l 00R

07 39+ 0 019E lM3/11 00R
+00225 '10l 00R
-00080 *10l A0R

~ 98 39+ 0 022E lM3/h ,~?

+00246 '10l ~n.

-00000 '10l n~~

09 39+ 0 021E IM3/11 ,l~~

+00263 '10l I,'
-00009 '19l ~np

BESTAVAILABLE COpy

,

05-1~ 14 3390 'R
-0000'1 Hill

STAPT TIME
95-13 14 39
OPERATlOII TIME
99 HOR

14 39+ 0 014E IM3/H 00R
+00001 *10l 90R
-00908 '10l 00R

15 39+ 0 027E IM3/11 00R
+0001B '10l 00R
-S0000 '10l 90R

16 39+ 9 80BE IM3/H 00R
+00928 '19l 00R
-90009 '10l 00R

17 39+ 0 017E IM3/H 00R
+00043 *10l 09R
-00000 *t0l 00R

18 39+ 0 013E IM3/11 00R
+00959 *10l 00R
-00000 '19L 00R

19 39+ 0 011E IM3/11 00R
+09079 't0l 00R
-00000 '10l 00R

29 39+ 0 030E IM3/H 00R
+00978 '10l 80R
-00000 '10l 00R

21 39+ I) RilE 1'3'H ~9R
nl~,..n .... nl nnn

02 43+ 0 012E lM3/11 OOR
+90911 '19l 09R
-90990 *19l 99R

03 43+ 9 999E II13/H 08R
+00917 'ISl 09R
-90909 '10l 09R

04 43+ 9 990E ~M3/11 99R
+00922 '19l 99R
-99909 'IOl 00R

05 43+ 0 000E 1113/11 00R
+00926 *10l 0aR
-00000 '10l 99R

96 43+ 0 909E lM3/11 09R
+00929 *10l 09R
-00000 '10l 00R

97 43+ 9 009E lM3/H 09R
+00938 '19l 00R
-00009 '10l 00R

98 43+ 0 914E IM3/H 00R
+00954 *10l 00R
-09000 '10l 00R

99 43+ 0 000E IM3/11 00R
+90968 *10l 00R
-00090 '10l 00R

10 43+ 0 000E 1113/11 80~

+09986 *10l 09R
-00000 '10l 09R

II 43+ 0 048E IM3/11 09R
+01015 '10l 09R
-00900 '10l 00R

12 43+ 9 017E lM3/H 00R
+01045 '10l OOR
-00000 *10l 90R

13 43+ 0 011E IM3/11 00R
+01058 *10l 09R
-90000 *10l 00R

05-13 14 3300 *R
+01070 *l0l

85-13 14 3389 *R
+01070 *t0l

91 43+ 9 OIIE II13/H 09R
+90997 *19l 09R
-S9099 *19l 90R

1 119

~\-\tv\c.
1---

I
00 4-+ '1 I1\,JOE 1113/H 00R

\
~ +UOJ04 ·tlOl 00R

o -00000 *10l OOR

I

1
13 13+ 0 009E lM3/" 00R
I +00720 'IOl OOR
I -00000 *10l 00R

14 43+ 0 021E IM3/11 00R
+00738 '10l 90R
-00000 'IOl OBR

15 43+ B 017E IM3/11 OOR
+00760 *IBl BOR
-OOOOB *IOl BBR

01 43+ 0 917E lM3/H 99R
+99534 '19l OOR
-99009 'ISl 00R

02 43+ 0 018E IM3/" 00R
+00547 *IOl OOR
-90090 *19l 90R

031 13+ 0 014E IM3/H 00R
+00563 'IOl 00R
-00800 'IOl OOR

04143+ 0 016E IM3/H OOR
+00579 *IOl OOR
-00000 'IOl 00R

05 43+ 0 BI3E IM3/11 OBR
+00595 *IOl 00R
-00009 *19l 00R

06 13+ 9 015E IM3/" 00R
+90613 'IOl OOR
-00000 *10l 90R

07 43+ 0 009E IM3/11 00R
\ +00633 *IOl 80Ri -00009 *IOl 00R

08 13+ 0 019E IM3/11 99R

I +90651 'IOl 90R
-00080 tl9l 00R

09 J3+ 0 036E IM3/11 09R

I +99667 *19l 99R
-09099 *19l 08R

18 /3+ 0 OOOE IM3/" 00R
+00677 'IOl 09R
-00900 '10l 00R

II 13+ 0 OOOE lM3/11 OOR

I
+00696 *lOl 80R
-00000 *IOl 00R

12143+ 9 012E IM3/11 00R
I +90707 '10l 00R

-00900 *19l OOR

16 43+ 0 024E IM3/11 00R
+B0781 *IOl 00R
-000BO *IOl OOR

17 43+ 0 OIOE IM3/" 80R
+00795 '10l B9R
-99990 '19l 00R

18143+ 0 918E IM3/11 00R
+00812 *10l 00R
-00000 *19l 00R

19 43+ 0 OOOE IM3/11 90R
+99832 'IOl OOR
-90000 '18l 00R

20143+ 0 000E IM3/11 OOR
+00045 '10l 00R
-00000 *10l OOR

21143+ 0 012E IM3/11 00R
+90857 *IOl 99R
-99999 'IOl OOR

22 43+ 0 90BE IM3/11 09R
+00879 '19l OOR
-99900 *19l 00R

23 43+ 9 009E IM3/11 00R
+00883 'IOl 00R
-00000 +ll1l OB

17 43+ 0 022E IM3/11 00R
+00444 *10l 00R
-00008 tl8l OOR

18 43+ 0 009E IM3/H 00R
+00454 *19l 00R
-00009 'IOl OOR

19 43+ 0 OIIE IM3/H 00R
+80461 '19l OOR
-00800 'IOl OOR

20 43+ 0 016E IM3/H OOR
>00467 'ISl 0BR
-00000 'IOl 00R

21 43+ 0 810E IM3/11 00R
+00481 *IOl 00R
-00000 *IOl OOR

22 43+ 9 000E IM3/11 00R
>00496 'IOl 00R
-00800 '10l 80R

23 43+ 0 013E IM3/" OOR
""15u ~ • lOL 001'

n1nn", tlOL ~op

OD 5~> 0 ~A~E 1M H OOR
l~' >~OLI1 ·ll1L ~AR

tl \ -OB900 lllBl BOR

01 55+ 9 011E IM3/11 90R
+00221 1l10l 08R
-88888 1110l 08R

82 55+ 0 OIIE IM3/11 00R I

+0B226 'IBl B0R
-00900 '19l 90R

03 55+ 9 025E IM3/11 90R
+98232 'IOl 00R
-90990 'IOl OOR

04 55+ 9 819E IM3/11 OOR
+8B252 '18l 98R
-80000 '10l 80R

05 55+ 9 012E IM3/11 90R
+00264 'IOl 08R
-00909 'IOl OOR

06 55> 0 000E IM3/11 98R
+00273 'IBl 8BR
-90808 '18l 80R

07 55> 0 013E lM3/" 08R
+00289 'IOl OOR
-00880 'IOl 88R

08 55> 0 036E IM3/" OOR
+00311 'IOl OOR
-90999 'IOl OOR

11' 55+ 0 918E IM3/11 09R
+08328 '18l 09R
-08000 t10l 89R

IU 55+ 0 OBOE IM3/11 OOR
+00349 'IOl OOR
-00000 '18l S0R

II 55+ 0 014E lM3/" 00R
+00368 'IOl 00R
-00800 'ISl 08R

IL 55+ 8 836E IM3/H 08R
+00387 *10l 00R
-80088 *10l 00R

13 55+ 0 916E IM3/11 80~

+00396 '18l 80P
-OB908 *IBl 09R

14 55+ 9 808E IM3/H 90R
+00410 'IOl 80R
-00800 *IOl 88R

15 55+ 0 089E IM3/11 00R
+09423 'IOl S8R
-00908 'ISl 09R

16 55+ 0 80BE IM3/11 00R
+00436 *10L 80R
-00000 *19l 98R

I

I

I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I
I



I

15 25+ 9 OOOE IM3/H OOR
+00244 tlOl OOR
-00003 *IOl OOR

21 25+ 0 009E 1"3/H 90R
+00251 *IOl eOR
-00004 *IOl 00R

22 25+ 0 OOOE 11'13/11 OOR
+90255 *IBl OOR
-000e4 *IOl OOR

11 25+ 0 OOOE 11'13/11 ~~p

+00235 *IOl "'IP
-00002 *IOl no.

12 25+ 0 OOOE 11'13/" 'lOp
+00236 tlOl on~

-90002 *IOl nro

17 25+ 0 OOOE 11'13/11 OOR
+00246 tl0l 09R
~0003 tlOl OOR

/'
18 25+ 0 OOOE IM3/H OOR

+00248 tl0l 09R
-00903 tlOl 99R

19 25+ 9 080E 11'13/11 OOR
+98249 tlOl OOR
-00004 *IOl OOR

14 25+ 8 080E 1"3/H O~R

+00240 *IOl 99R
-00002 *IBl OOR

OS 25+ 0 OOOE 11'13/" OOR
+00197 tl0l 90R
-09001 *IOl OOR

23 25+ 'I AI7E '"3'" OOR
.nn.Jh ~Inl OOR
-1"")'), *l"l OOR

16 25+ 0 OOOE 11'13/11 OOR
+00245 *IOl OOR
-00003 *IOl OOR

10 25+ 0 OOOE 11'13/11 0)0
+00230 *19l O)P
-00002 tlOl 010

13 25+ 9 B19E 11'13/11 n~p

+00239 *IOl O'lp
-90002 *10l 'hiP

20 25+ 0 OOOE 11'13/11 OOR
+09249 tlOl OOR
-90004 *IOl OOR

06 25+ 8 OOOE 1"3/H OOR
+00206 *10l OOR
-00001 *IOl OOR

04 25+ 0 OIOE 11'13/11 OOR
+00194 *Iel OOR
-00981 *IOl 08R

92 25+ 0 013E IM3/H OOR
+90188 *IOl OOR
-00001 tlOl OOR

03 25+ 0 OOOE 1"3/H 90R
+00190 *IOl 08R
-00001 *10l OOR

07 25+ 0 OOOE IM3/H OOR
+00209 *IOl 80R
-00001 tlOl OOR

98 25+ 0 OOOE 11'13/11 OOR
+00221 *IOl OOR
-09091 *10l OOR

89 25+ 9 900E IM3/H 80R
+00228 *tOl OOR
-00001 *IOl onp

0'1 ,e ~ @ ''''''E 11'1" /H 80R

\
,1' +00184 II0l ijOR

o -00001 tl~l OOR

01 25+ 0 OOOE 1"3/H OOR
+00187 *IOl OOR
-08001 *IOl OOR

BESTAVAILABLE COpy '\

\>

03 25+ B OOOE 11'13/11 OOR
+00034 *IOl OOR
-00001 *10l OOR

23 25+ A nUOE 1l1:;/H OBR
+BOOIQ *IOL BBR
-00001 tlOl B8R

17 25+ 0 OOBE 1"3/11 OOR
+00155 tlOl OOR
-00001 tlOl OOR

18 25+ 8 Oll~ 1"3/11 OOR
+00158 *IOl OOR
-00001 *IBl OOR

19 25+ 0 OOOE 11'13/11 OOR
+00164 *IOl OOR
-00001 tlOl OOR

20 25+ 0 020E 11'13/11 OOR
+00171 *IOl OOR
-00001 .10l OOR

23 2'+ 0 OOUE 1"3/11 OOR
+on180 tieL OOR
-~eeol 110l nOR

04 25+ 0 OOOE 1"3/11 OOR
+00038 tlol OOR
-080BI tl8l 08R

OS 25+ 0 812E 1"3/11 B8R
+00039 tlOl 08R
-00081 tl8l OOR

00 25+ 0 080E 11'I3/H OOR
" +00026 *19l 08R0\" -80801 tlOl 08R

01 25+ 0 080E 11'13/11 OOR
+00028 *IOl OOR
-00001 *IOl OOR

13 25+ B OOOE 1"3/11 OOR
+00123 *IOl OBR
-00001 *18l 80R

14 25+ 0 OOOE 11'13/11 OOR
+00133 tlOl OOR
-BOBOI tlBl OOR

IB 25+ 0 BOOE 11'13/11 8BR
+00090 tlBl OOR
-00001 tl0l OOR

II 25+ 0 BOBE IM3/H OOR
+B0099 *I~ OB~
-00091 *IBl BOR

82 25+ 0 OOOE 11'13/11 OOR
+00032 tlOl OOR
-88001 tlOl OOR

12 25+ 0 OOBE 1"3/11 OOR
+OB114 tlOl OBR
-00001 tlBl BOR

15 25+ 0 OOOE 1"3/11 OOR
+00139 *IOl OOR
-00001 *IOl OOR

16 25+ 0 OOOE 11'13/11 BOR
+00145 tlOl OOR
-00001 *10l OOR

06 25+ 0 008E IM3/H OOR
+08045 .10l OOR
-08001 tlOl OOR

21 25+ 0 014E lM3/H OOR
+00174 .10l OOR
-00001 .10l OOR

22 25+ 0 026E 11'13/11 OOR
+00177 *IOl OOR
-00001 *10l OOR

I

I

07 25+ 0 OOOE IM3/H OOR
I +00056 *IOl 08R

-00091 tlOl OOR

08 25+ 8 018E 1"3/11 OBR
+00069 tlBl OOR
-00081 tlOl OOR

09 25+ 0 OOOE 11'13/11 80R
+00078 *IOl OOR
-00001 *IBl OOR

120

18 25+ 0 OOOE 11'13/11 BOR
+00000 tl0l OOR
-OOOOB *18l BOR

05-16 18 2780 *R
+80000 *IOl

19~+ 0 OOOE IM3/H OOR
+BOoOI tlOl OOR

I -00000 tlOl OOR

20 25+ 0 OOOE IM3/11 OOR
J00004 *Iol OOR
~OOOOO tlOl OOR

21 25+ 0 OOOE 11'13/11 OOR
+00006 tlOl OOR
-00000 *IOl OOR

04 39+ 0 017E IM3/H OoR
+08884 *IOl OOR
-OOOBO *IOl OBR

STnRT TIME
05-16 18 25
OPlRATlOIi TIME
99 HOR

12 39+ 0 034E 11'13/11 OOR
+00880 *IOl OOR
-0800B *IOl BOR

22 25+ 0 OOOE 11'13/11 OOR
+OB010 *IOl BOR
-nOOOI *tnL OOR

OS 39+ 0 008E 11'13/11 OOR
+00812 *Iel eeR
-00000 *IOl OOR

07 39+ 8 014E 11'13/11 OOR
+OB832 *IOl 80R
-BOOOO *IOl OOR

03 39+ 0 020E 11'13/11 80R
+00798 *IOl OOR
-00000 *IOl OOR

I

08 39+ 0 OOOE 11'I3/H OOR
+00849 *IOl OOR
-00000 *10l BOR

09 39+ 0 800E IM3/H OOR
+00858 *IOl B8R
-00800 *IOl OOR

10 39+ 0 055E IM3/H OOR
+80862 *10l 08R
-00000 *18l 80R

II 39+ 0 OOOE lM3/H OOR
+00868 *IOl 80R
-08000 *IOl OOR

06 39+ 0 012E IM3/H OOR
+00821 *IOl OOR
-OOOBO *IOl OOR

08 3" 8 OBOE In~/H 08R
"'" +00781 «Hll 08R0\' -00000 *10l OOR

01139- 0 889E IM3/11 08R
+80782 *18l 08R
-80090 *IOl 08R

02 39+ 8 OOOE 11'13/11 OOR
+08783 *IOl OOR
-00000 *IOl 08R

13139+ 0 BOBE IM3/H BBR
+00883 *IOl OOR
-OBOOO *IOl OOR

14 39+ 0 OOBE 1"3/11 OOR
+00888 *18l OOR
-OOBOO tlOl OOR

'-r5 39+ 9 008E 1113/ OOR
+08890 tlol OOR
-00800 *IOl OOR

1 39+ 8 036E 11'I3/H 80R
+00604 *10L OOR
-00080 *10L 88R

13 39+ 0 015E 11'13/H OOR
+08662 *10l 08R
-08090 *10l OOR

14 39+ 0 009E IM3/11 OOR
+00674 *IOl 88R
-09800 *IOl OOR

IS 39+ 8 888E IM3/H 08R
+08686 *10l 88R
-08099 *18l 88R

1139+ 0 015E 11'13/H 08R
+80617 *18l 08R
-00888 *IOl 80R

17 39+ 0 934E 11'13/11 OOR
+00711 *tOl -, OOR
-89890 *IOl "OOR

18 39+ 0 014E 11'I3/H 80R
+09724 *IOl OOR
-00000 *IOl OOR

IH 39+ 0 016E 11'13/11 98R
+90588 *IOL 08R
-00900 *IBl OOR

19 39+ 0 OOOE 11'13/11 OOR
+00735 *18l 80R
-09009 *IOl OOR

20 39+ 0 OOOE 11'13/H OOR
+00744 *10l 08R
-00000 *18l 08R

11 39+ 0 012E 11'13/11 OOR
+09632 *19l 08R
-90000 *10l OOR

16 39+ 0 828E 11'13/11 08R
+00697 *IOl 80R
-00000 *10l OOR

I. 39+ 0 812E 11'I3/H 09R
+00647 *IOl OOR
-00800 *IOl OOR

OS 39+ 0 013E 11'I3/H OOR
+00534 *IOL 08R
-00080 *IOl OOR

23 3Q • 0 U14l In3/H OOR
+004,· +IOL OOR
-00000 *IOL OOR

03 39+ 0 012E IM3/H OOR
+80586 *18L 08R
-00000 *IOl OOR

04 39+ 0 014E IM3/H OOR
+00521 *IOL OOR
-00000 *IOl OOR

02 39+ 0 821E IM3/H 88R
+00588 *18l 80R
-88888 *18l OOR

07 39+ 0 OOOE 11'I3/H OOR
+09568 *18l 80R
-00000 *IOl OOR

23 39+ 0 009E 11'13/11 OOR
Hll) 7h +IOl 80R

lnOllO 'tnL OOR

22 39+ 0 019E IM3/H OOR
+08771 *IOl OOR
-80080 *IOl 08R

06 3Q+ 0 063E 11'I3/H OOR
+00550 *18l OOR
-00088 *IOl OOR

21 39+ 0 880E lM3/H 08R
+88760 *IOl 08R
-08080 *IOl OOR

00 39+ 0 019E IM3/H OOR

\
~ +00470 *IOl OOR

~ -00000 *IOl OOR

01 39+ 0 009E 11'I3/H OOR
+00486 *IOl OOR
-00000 *IOl OOR

I

I

I
I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I



I

II 44+ ~ 01~E 11, H OOR
+00\71 tlAL OOR
-00012 'IOL OOR

2. 54+ 0 OOOE 1"3/H AOF
+00241 *IOL 90P
-00012 *IOl n~R

18 54+ 0 OOOE 1"3/H OOR
+00230 'IOL oeR
-oeOl2 'IOL eOR

88 38+ 0 oOOE 1"3/H OOR
+00161 *IOL OOR
-00012 'IOL OOR

21 54+ 0 OOOE II13/H AOP
+00241 *IOl nO?
-00012 'IOl 00?

20 54+ 0 OOOE 1"3/H OOR
+00236 'IOL OOR
-00012 'IOL AOR

II 38+ 0 OOOE 1"3/" OOR
~0170 .11~ OOR
00012 'IAL OOR

14 54+ 0 OOOE 1"3/H AAP
+00195 *IOl \lllP
-00012 *IOl "<IF

IS 54+ 0 OOOE II13/H n~~

+00212 *IOL 3AP
-00012 *10l ,'1<'
./

16 s(+ 0 OOOE IH3/H Ant
+00221 'Iel QAt
-oeOl2 '10L OAP

17 54+ 0 OOOE 1"3/H nop
+00223 *Iel OOR
-00012 *IOL OOR

19 54+ 0 ooeE 1"3/H OOR
+00232 *IOL OOR
-00012 *IOL OOR

I
II 54+ 0 OOOE 1"3/H OOR

+00174 *IOL OOR
-00012 *10l OOR

12 54+ 0 OlOE IM3/H OOR
+00180 'lOL OOR
-00012 *IOL OOR

13 54+ 0 OOOE IH3/H OOR
+00184 *IOl OOR
-00012 'lOL OOR

07 38+ 0 900E 1"3/H OoR
+00149 '19L OOR
-00012 *IOL OOR

"~38t 0 OOOE I113/H 0'1~

+00133 *IOl O~?

-00012 *IOl OOR

09 38+ 0 OOOE 1113/H oOR
+00163 tlOL OOR
-00012 tlOl OOR

10 38+ 0 OOOE 1"3/H OOR
+00165 *IOL OOR
-00912 *IOL OOR

02 38+ 0 OOOE 1"3/H OOR
+00119 *IOL OOR
-00011 *IOl OOR

03 38+ 0 OOOE 1"3/H OOR
+00120 *IOl OOR
-00012 tlOL OOR

90 38+ \1 "00E 1113 H eOR
~~ +00113 *IOL 00R

~\ -00011 *IOL eOR

01 38+ 0 OOOE 1"3/H OOR
+00118 *IOL oeR
-00011 *IOL OOR

04 38+ 0 009E II13/H 00'
+00121 *IOL o~~

-00012 'IOl OO~

'5 38+ 0 OOOE 1"3/H OP~

+00124 *IOl OO~

-00012 tiel 000

" '8+ 0 uA~E IM3/H OOR
+00112 tlOI OOR
-A~OII 'IOl oeR

12 38+ 9 090l 1"3/H eOR
+00072 *IOl OOR
-00099 '11l OOR

13 38+ 0 OOOE 1"3/H OOR
+00074 tl9L OOR
-00019 *IOL OOR

14 38+ 0 OOOE 1"3/H OOR
+00979 *leL OOR
-00010 tlOl OOR

15 38+ 9 OOOE IH3/H OOR
+00084 *IOL OOR
-90910 *IOl OOR

20 38+ 0 OIOE IH3/H OOR
+00107 *IOl OOR
-00011 tlOl OOR

L\ 38+ 0 OOOE 1"3/H OOR
+00107 *IOl OOR
-00011 *IOl OOR

22 38+ 0 OOOE 1"3/H OOR
+00109 tlOl OOR
-00011 *IOl OOR

121
BEST AVAILABLE copy

16 38+ 0 012E 1"3/H OOR
+08088 'IOl OOR
-00010 'IOL OOR

17 38+ 9 OOOE IH3/H OOR
+00095 tlOl OOR
-00011 tlOL OOR

19 38+ 0 ooeE 1"3/H OOR
+oel03 *IOL eOR
-oeOll *IOl OOR

18 38+ 0 OOOE 1"3/H OOR
+00099 'IOL eOR
-00011 *leL OOR

06 38+ 0 OOOE 1"3/H OOR
+00034 tlOl OOR
-00009 *IOl OOR

02 38+ 0 OOOE 1"3/H OOR
+90026 'IOl OOR
-90006 *IOl OOR

09 38+ 0 008E 1"3/H OOR
+00056 'IOl OOR
-00009 *IOL OOR

10 38+ e 009E 1113/H OOR
+00064 'IOL OOR
-00009 'IOL 80R

II 38- 0 911E 1"3/H OOR
+00068 tlOL OOR
-00009 *19l OOR

97 38+ 0 009E IH3/H OOR
+00049 *IOl OOR
-00009 *IOL OOR

08 38+ 0 912E 1"3/H OOR
+00044 tlOl eOR
-00e09 *19l OOR

93 38+ 0 OOOE 1"3/H OOR
+09028 *IOl OOR
-00006 '10L OOR

04 38+ 0 OOOE 1"3/H OOR
+00029 'tOL OOR
-00907 *IOl OOR

05 38+ 9 015E 1"3/H OOR
+90032 'IOl OOR
-9909B *IOl BOR

00 b+ 0 OOOE IM3/H eOR
" +00026 .IOl OOR0\C. -00003 *lOL OOR

91 38+ 0 009E 1"3/H OOR
+00026 *IOl OOR
-00005 '19l OOR

l7138+ 0 OOOE IH3/H OOR
+00015 *IOl OOR
-00001 *IOL I OOR

02 l5+ 0 OOOE lH3/H OOR
+00343 *IOL OOR
-00027 *IOL OOR

06 15+ 0 OOOE IH3/H OOR
+00347 *IOL OOR
-00029 *IOl OOR

20 38+ 0 OOOE 1"3/H OOR
+00020 *IOL OOR
-00002 *IOL OOR

13 25+ 0 OIOE IH3/H OOR
+00392 'IOL OOR
-00031 'IOl OOR

18 38+ 0 OOOE 1"3/~ OOR
+00015 *IOl OOR
-00001 *IOL OOR

19 38+ 0 OOOE 1"3/H OOR
+00017 *IOL OOR
-00001 tlOl OOR

14 _5+ U OOOE IM3/H OOR
+00394 *IOl OOR
-nOO~1 ~IOl OOR

00 25+ 0 019E lN3/H OOR

\
C. +00340 *lOL OOR

Q -00026 'IOL OOR

01 25+ 0 OOOE IH3/H OOR
+00342 'IOL OOR
-00027 *IOL OOR

03 ~5+ 0 OOOE 1"3/H OOR
+00343 'IOL OOR
-00028 *IOL OOR

84 l5+ 0 OOOE 1"3/H OOR
+00343 'IOL OOR
-00028 *IOL OOR

21 38+ 9 OOOE 1"3/H OOR
+00021 'IOL \OOR
-000~2 tlOl OOR

\
22 38+ 0 OOOE IH3/H 90R

+00023 *IOL OOR
-00002 tlOL OOR

I

05 25+ 0 OOOE 1"3/H OOR
+00346 'IOL OOR
-00029 'IOl OOR

II 15+ 0 000E IM3/H OOR
+00384 *IOL OOR
-00031 *IOL OOR

I
12 .5+ 0 OOOE IH3/H OOR

+00387 *IOL OOR
-00031 *IOl OOR

08 25+ 0 OOOE 1"3/H OOR
+00371 *IOL OOR
-00030 'IOl 00R

07 25+ 0 OOOE IH3/H OOR
+00362 'IOl OOR
-00029 *IOl OOR

09 15+ 0 016E IH3/H OOR
+00376 *IOL OOR
-00030 *IOL OOR

10 25+ 0 OOOE IM3/H OOR
+00381 *IOl OaR
-00030 *IOL OOR

--STAPT TIME
05-20 14 38
OPERATION TIME
99 HOR

14138+ 0 030E IH3/H OOR
+00000 *IOL OOR
-00000 'IOL OOR

15 38+ 0 OOOE IH3/H OOR
+00007 *IOL OOR
-00000 *IOl OOR

16 38+ 0 OOOE IH3/H OOR
+00011 *IOl OOR
-00000 *IOL OOR

11 25+ 0 OOOE IH3/H OOR
+00288 *IOL OOR
-00011 *IOL OOR

03 25+ 0 OOOE 1"3/H OOR
+00259 *IOL OOR
-00005 *IOl OOR

04 25+ 0 oeOE IH3/H OOR
+00259 *IOl OOR
-00006 *IOl OOR

OS 25+ 0 OOOE 1"3/H OOR
+00259 *IOL OOR
-00006 *IOL OoR

It 25+ 8 OOOE IH3/H OOR
+00283 *IOl OOR
-00011 *IOl OOR

16 25+ 0 OOOE IH3/H OOR
+00321 *IOL OOR
-00015 'IOL OOR

I~ 25+ 0 009E IH3/H OOR
+00298 *IOL OOR
-00013 *18L OOR

18 25+ 0 OOOE IH3/H OOR
+00324 *IOl OOR
-00018 *IOl OOR

14 25+ 0 OOOE IH3/H OOR
+00300 *IOL OOR
-00014 *IOL OOR

IS 25+ 0 OOOE IH3/H OOR
+00309 *IOL OOR
-00015 'IOL OOR

Oij 25+ 0 OOOE IH3/H OOR
+00271 *IOL OOR
-00008 *IOL OOR

17 25+ 0 OOOE 1"3/H OOR
+00323 *IOL OOR
-00017 *IOL OOR

19125+ 0 OOOE IH3/H OOR
+00325 *IOL OOR
-00019 *IOL OOR

02 25+ 0 OOOE IM3/H OOR
+00257 *IOl OOR
-00005 *IOl OOR

21 25+ 0 OOOE IH3/H OOR
+00334 *IOl OOR
-00022 *IOl OOR

It 25+ 0 OOOE IH3/H OOR
+80279 *IOL OOR
-00009 *IOL OOR

06 25+ 0 OOOE IH3/H OOR
+80260 *IOL OOR
-00006 *IOL OOR

I

07 25+ 0 OOOE IH3/H OOR
+00263 *IOL OOR
-00007 *IOL OOR

20 25- 0 OIOE lH3/H OOR
+00328 *IOL OOR
-00020 *IOl OOR

22 25+ 0 OOOE 1"3/H OaR
+00337 *IOL OOR
-00023 *IOL OOR

.2 25- 0 018E 1"3/H OOR
+00294 *IOL OOR
-00012 *IOL OOR

231:~+ 0 nonE IH3/H ABR
+~O-·~ .tAL AOR
-AO~2S flOl OOR

00 2S+ ~ gHuE 1M3 H U~R

!\ +'JI).5~ .10l "OR
I:l\ "\ -uOO"5 ~ 10l OO?

01 25+ 0 OOOE 1"3/H OuR
+00257 *IOl OOR
-00005 *IOl OORI

I
I
I

I
I

I
I
I
I
I
I
I
I
I
I

I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Ofl ·4. 0 or1l'£ UI]:/H OOR
J 'lll'.52 tl 0l OOR

Q\<...'"' -000 I t Hil OOR

01 54+ 0 009E lM3/H OOR
+00253 .10l OOR
-00013 *IOl OOR

02 54. 0 OOOE IM3/H OOR
+00257 .10l OOR
-00013 *IOl OOR

03 54+ 0 OOOE lM3/H OOR
+00257 .10l OOR
-00013 .10l OOR

04 54- 0 009E IM3/H OOR
+00258 .10l OOR
-00013 .10l OOR

05154+ 0 OOoE IM3/H 80R
+00258 *IOl OOR
80013 *10l OOR

06 54+ 0 014E IM3/H OOR
+00268 .18l OaR
-00013 *IOl OaR

07 54+ 0 OOOE IM3/H OOR
+00266 *10l OOR
-00013 *IOl OOR

08 54. 0 018E lM3/H OOR
+00277 *10l OOR
-00013 *10l OOR

II 54+ 0 OOOE IM3/H Oop
+00291 *IOl OOP
-00013 *IOl OOP

1" 54+ 0 025E IM3/H OOP
+08296 *IOl OOP
-08013 .10l OOP

11 5~' ~ U42E IM3/H OOR
100'12 *IOl OOR
00013 *IOl OOR

Ii 54+ 0 800E lM3/H OOR
+00320 *IOl OOR
-00013 .10l OOR

1- 54+ 0 032E IM3/H OOR
+00330 .10l OOR
-00013 .10l OOR

14 54+ 0 OOOE IM3/H OOR
+00337 .10l OOR
-00013 .10l OOR

15 54+ 0 046E IM3/H OOR
+00350 *IOl OOR
-00013 *10l OOR

16 54+ 0 OOOE IM3/H OOR
+00375 .10l OOR
-00013 *IOl OOR

17 54+ 0 010E lM3/H OOR
+00377 *IOl OOR
-00013 *IOl OOR

18 54+ 0 OOOE IM3/H OOR
+00386 *10l OOR
-08013 *10l OOR

19 54+ 0 OOOE IM3/H OOR
+00388 .10l OOR
-00013 .10l OOR

20 54+ 0 OOOE IM3/H OOR
+00396 .10l OOR
-00013 .10l OOR

21 54+ 0 014E IM3/H OOR
+00402 .10l OOR
-00013 ~IOl OOR

22 54+ 0 062E IM3/H OOR
+00413 .10l OOR
-00013 .10l OOR

23 54+ 0 OOOE IM3/H OOR
+AA41A *IAl 88R
-OQOll flOl OOR

00 54+ 0 006E IM3/H OOP
(.,.... +09424 HOl OOR

0\ -110013 *Hll OOR

01 54+ 0 013E IM3/H OOR
+00428 *10l OOR
-00013 .10l OOR

02 54+ 0 012E IM3/H OOR
+00433 .10l OOR
-00013 .10l OOR

03 54+ 8 888E lM3/H 88R
+00436 .10l OOR
-00013 .10l OOR

84151+ 0 030E lM3/H OOR
+00441 .10l 80R
-00813 .10l OOR

05 54+ 8 008E IM3/H OOR
+00444 .10l OOR
-08813 .10l OOR

06154+ 0 080E IM3/H OOR
+08449 .18l OOR
-00014 .10l OOR

07 ~4+ 0 OOOE IM3/H OOR
+00454 .10l OOR
-00014 .10l OOR

08 ~4+ 0 042E IM3/H OOR
+00463 .10l OOR
-00014 .10l OOR

09 j4+ 0 OOOE lM3/H OOR
+00472 .10l OOR
-00014 .10l OOR

10 54+ 0 OOOE lM3/H OOR
+00475 .10l OOR
-00014 .10l OOR

11 ~4+ 0 009E IM3/H OOR
+00483 .10l OOR
-00014 .10l OOR

12 54+ 0 OIOE IM3/H OOR
+00487 .IOL OOR
-00014 .IOL OOR

13 54+ 0 012E IM3/H OOR
+00496 .10l OOR
-00014 .IOL OOR

05-24 14 3300 .R
+00502 .10l

05-.4 14 3"00 'P
-0.1014 tlOl

~RfTTME
05-24 14 38
OPE RATION TIME
99 IlOR

14 38+ 0 029E IM3/H OOR
+00000 .10l OOR
-00000 .10l OOR

15 38+ 0 OOOE IM3/H OOR
+00004 .IOL OOR
-00000 .10L OOR

16 38+ 0 OOOE IM3/H OOR
+00007 .10l OOR
-00000 .IOL OOR

17 38+ 0 OOOE IM3/H OOR
+00011 .IOL 000

-00000 .10L OOR

18 38+ 0 OOOE IM3/H OOR
+00014 .10l OOR
-00080 .10l 80R

19 38+ 0 800E IM3/H OOR
+80021 .IOL OOR
-00000 .10L OOR

20 38+ 0 825E IM3/H OOR
+88828 .10l OOR
-00880 .18l 88R

21 38+ 0 008E IM3/H OOR
+08030 .10l OOR
-00000 .10l 88R

\
2i 38+ 0 OOOE IM3/H OOR

+00A31 .IOl AOR 122

2' ) 3+ A oeOE 1113/H AOR
+O~031 tlOl OOR
-lIe~e0 .10l OOR

00 38+ 0 OOOE IM3/H OOR
<'0 +00039 .IOL OOR0\ -00800 tlol OOR

01 38+ 0 OOOE IM3/H 00R
+00040 *IOL OOR
-00001 *IOl OOR

02 38+ 0 OOOE IM3/H OOR
+00044 tlOl OOR
-00001 .18l 88R

03 38+ 0 OOOE lM3/H OOR
+80045 .10l 08R
-80081 tlOl e8R

04 38+ 0 OOOE IM3/H OOR
+88047 *IOl 88R
-00082 tlOl OOR

05 38+ 8 008E IM3/H 08R
+00047 *IOl 80R
-00002 tlOL 80R

06 38+ 0 OOOE IM3/H OOR
+00049 .10l eOR
-09092 .19L 90R

07 38+ 0 OIOE lM3/H OOR
+00852 .10l OOR
-00002 .10l OOF

98 38+ 0 041E IM3/H OOR
+00062 .10l OOR
-00002 .10l OOR

09 38+ 0 OOOE IM3/H OOR
+00071 *IOl 09R
-08002 .10l OOR

10 38+ 0 OOOE lM3/H OOR
+00074 .IOL OOR
-00002 *10l OOR

11 38+ 0 OOOE IM3/H OOR
+00979 *IQl OOR
-00002 *laL OO~

12 38+ 9 OOOE IM3/H OOR
+90082 .10L OOR
-00002 'IOl OOR

13 38+ 9 009E IM3/H oeR
+00983 .10l OOR
-00992 .10l 90R

14 38+ 0 999E lM3/H OOR
+09085 tl9L 09R
-00902 .10l OOR

IS 38+ 0 018~ IM3/H OOR
+00089 .10l 09R
-09002 .10l OOR

16 38+ 0 900l 1~/H OOR
+009941l10l OOR
-00082 .10l 90R

I
17 38+ 9 OOOE IM3/H OOR

+09096 .10l OOR
-00002 .10l 98R

18 38+ 0 000E IM3/H OOR
+00997 *IOl OOR
-90902 tlOl OOR

19 38+ 9 009E IM3/H OOR
+00998 .10l 09R
-00992 *IOll OOR

20 38+ 0 OOOE IM3/H OOR
+08192 'IOL OOR
-08082 .10l OOR

I
21 38+ 0 008E IM3/H 09R

+00104 .18l OOR
-00002 tlOl OOR

22 38+ 0 800E IM3/H 08R
+00106 .10l 80R
-00082 .10l OOR

23 38+ 8 080E IM3/H 09R
+0910/ tiel eOR
-OOOO~ tlOl A9R

'''~ j"+ 11 r'~NE 1M' H ""P
'" +A'lill kloll I:I~R

o\~ -09903 *IOl OOR

01 38+ 9 OOOE IM3/H 09R
+00113 .10l 09R
-00003 'IOl OOR

02 38+ 8 880E IM3/H 88R
+00114 tl0l OOR
-09983 .10l 90R

93 38+ 0 080E IM3/H 80R
+09115 '10l OOR
-08083 'Iel 90R

04 38+ 9 080E IM3/H OOR
+00122 .10l 08R
-00803 .lel 08R

05 38+ 0 OOOE lM3/H 09R
+88124 .18l OOR
-99093 .IOL 09R

06 38+ 0 089E IM3/H OOR
+00126 *10L 90R
-00903 .19l OOR

07 38+ 0 OISE IM3/H OOR
+99133 .10l OOR
-99003 .19l OOR

08 38+ 8 OOOE lM3/H OOR
+00143 .10l OOR
-00003 t18l OOR

09 38+ a 900E IM3/H OOR
+09156 '10l ARP
-00003 .10l H'lP

10 38+ 0 OOOE lM3/~ r ,P
+00164.10l r,P
-00003 .10l "liP

11 38+ 0 008E IM3/H l1A~
+00171 .10l lol~

-90003 .IOl 111P

12 38+ 0 OOOE lM3/H 110~

+00180.IOl 11,0

-00003 *I OL liP

13 38+ 0 009E IM3/H A)~

+00187 tlOl .~~

-00003 .IOL OOR

14 38+ 9 OOOE IM3/H OOR
+00195 tlOl OOR
-00903 .10L OOR

15 38+ 0 OOOE IM3/H OaR
+00207 .10l 90R
-00003 .19l 90R

16 38+ 9 090E lM3/H 90R
+09211 .10l 99R
-00903 .19l OOR

17 38+ 9 090E IM3/H 09R
+09216 .19L OOR
-89993 .19l OOR
/

18 38'" 0 911E IM3/H OOR
+00222 tlOl 09R
-00093 .19l 99R

19 38+ 0 917E IM3/H 09R
+09237 .IOL 09R
-09993 tlOL OOR

20 38+ 0 015E IM3/H 99R
+00255 tlOl 90R
-90993 .19l 90R

21 38+ 8 020E 1"3/H 08R
+00270 .10l 09R
-00003 'IOL 08R

22 38+ 0 008E 1"3/H OOR
+00281 .10l OOR
-00083 tlOl OOR

23 38+ 0 OIOE 1"3/H OOR
+oozqz tlOl on~

-OOolAJ .IOl nAp

BEST AVAILABLE COP~;7



I

16 40+ 0 000E 1"3/11 OOR
+004~2 tlOl OOR
-00001 tlOl OOR

17 40+ 0 031E 1"3/11 OOR
+00451 tlBl OOR
-BOOOI *IOl OOR
/

18 4~ 0 011E IM3/H OOR
t00461 *IOl OOR
-00001 tlOl OOR

19 40+ 0 OOOE 1"3/H OOR
+00466 *IOl 00R
-90001 *IOl OBR

20 40+ 0 016E IM3/H OOR
+B0478 tlOl BOR
-00001 tlOl OOR

13 40+ 0 016E 1"3/H f\OF
+00427 tlOl OOF
-00001 *IOl OOR

14 40+ 0 090E 1"3/H OOR
+00432 tl0l OOR
-00001 tlOl OOR

15 40+ 0 900E IM3/H OBR
+00439 tlOl OOR
-00001 tlOl OOR

22 40+ 0 066E 1"3/11 OOR
+00496 *IOl 09R
-00001 tlsl OOR

23 40+ 9 090E 1"3/11 OOR
+oe5~4 *IOl OOR
-flOAII. 'IOl OI1P

10 40+ 0 016E 1"3/11 ~~~
+00407 *IBl POP
-00001 tlOl OIlF

21 40+ 0 922E 1"3/H 90R
+90486 *10l OOR
-90991 *Iol OOR

12 40+ 0 OBOE 1"3/H I 1

+00421 tlOl ,'''0
-00001 *IOl ~P

II 40+ 0 012E 1"3/11 .0'
+00417 *IOl ~np

-00001 tlOL ~fI"

01 40+ 0 OOOE 1"3/11 OOR
+00358 tlOl OOR
-00001 tlOl OOR

02 40t 0 OOOE IM3/H OOR
+00362 tlOl OOR
-00001 tlOl OOR

03 40+ 0 OOOE 1"3/H OOR
+00365 tlOl OOR
-00001 tlOl OOR

04 40+ 0 OOOE 1"3/11 OOR
+00370 *IOl OOR
-00001 *IOl OOR

05140+ 0 OOOE 1"3/" OOR
+00372 .10l BOR
-00001 tlOl OOR

06 40+ 0 024E 1"3/H OOR
+00377 tlOl OOR
-00001 tl0l OOR

07 40+ 0 OOOE 1"3/H BOR
+0030~ tlOl OOR
-00001 tlOl OOR

08 40+ 0 012E 1"3/11 OOR
+00393 *IOl OOR
-00001 *IOl OOR

09 40+ 0 OOOE 1"3/11 OOR
+00403 tlOl OOR
-OOBOI tlBl OOR

14 40+ 0 032E 1"3/H OOR
+00288 tl0l OOR
-00000 tlOl OOR

16 40+ 0 031E 1"3/11 OOR
+00302 *IOl OOR
-00000 tlOl OOR

17 40+ 0 OOOE 1"3/11 OOR
+00310 *IOl 00R
-00000 *IOl 00R

18 40+ 0 090E IM3/H OOR
+08317 tlOl OOR
-00000 .10l OOR

IS 40+ 0 OOOE 1"3/H OOR
+00298 *IOl OOR
-00000 *IOl OOR

10 40+ 0 OOOE 1"3/H OOR
+00249 *IOl OOR
-00000 *10l OOR

II 40+ 0 OOOE 1"3/11 OOR
+00263 *IOl OOR
-00000 tlOl OOR

12 40+ 0 OOOE 1"3/H OOF
+00270 *10l 00P
-00000 .lel oo~

13 40+ 0 OOOE IM3/11 O~~
+00277 *IOl BOP
-00000 *IOl 00F

234U+ e ~ll: IM3/H 00R
+~n34~ tlOl 90R
-oonon .ll1l OR

09 40+ 0 016£ 1"3/11 OOR
+00242 *IOL OOR
-09090 *IOl OOR

04 40+ 0 OOOE 1"3/11 OOR
+90282 *10l OOR
-00000 tlOl OOR

19 40+ 0 OOOE 1"3/H OOR
+00322 tl0l OOR
-90000 *IOl OOR

20 40+ 0 OooE 1"3/11 OOR
+00332 *IOl OOR
-00000 *IOl OOR

21 40+ 0 OOOE IM3/11 OOR
+00337 *IOl OOR
-00000 *IOl OOR

22 40+ 9 OOOE lM3/11 OOR
t00342 .IOl OOR
-00909 .10l OOR

05 40+ 0 019F 1"3/H OOR
+00212 tlOl OOR
-00000 *IOl OOR

06 40+ 0 009E 1"3/H OOR
+00215 tlOl OoR
-00000 *IOl OOR

07 40+ 0 OOOE 1"3/11 OOR
+00221 *IOl OOR
-00000 tlOl OOR

OB 40+ 0 015E 1"3/H OOR
+00230 *IOl OOR
-00000 *IOl OOR

03 40+ 0 015E 1"3/11 OOR
+00195 tlOl OOR
-00000 tlOl OOR

00 40++RB19qniI6~3/H ijij~

~ c..0-.. -B0900 HOl OOR

01 40+ 0 009E IM3/H OOR
+00177 tlOl OOR
-OOOOij tlOl OOR

02 40+ 0 OIIE 1"3/11 OOR
+00183 *IOl OOR
-00000 tlOl OOR

08 J8t 0 012E IM3/11 OOR
+00560 *IOl OOR
-00005 *IOl OOR

OS J8t 0 OOOE IM3/11 OOR
+00539 *IOl OOR
-00004 *IOl OOR

18 40+ 0 OOOE 1"3/11 OOR
+00110 .10l OOR
-00000 .10l OOR

03 J8+ 0 OOOE 1"3/11 OOR
+00536 *IOl OOR
-110003 *IOl OOR

04 38+ 0 OOOE 1"3/11 1l0R
+00537 *IOl OOR
-00004 *IOl OOR

19 40+ 0 038E 1"3/11 OOR
+00119 *IOl OOR
-00000 *IOl OOR

20 40+ 0 017E IMi/H OOR
tOOl37 .10l OOR
-00000 .10l OOR

21 40t 0 OOOE 1"3/H OOR
+00154 *IOl OOR
-00000 *IOl OOR

22 40+ 0 019E IM3/11 OOR
+00161 *IOl OOR
-00000 *IOl OOR

13 40+ 0 OOOE 1"3/11 OOR
+0003~ tlOl OOR
-00000 tlOl 80R

17 40+ 0 OOOE 1"3/H 90R
+00193 *IOl OOR
-00000 *IOl OOR

06 38t 0 OOOE IM3/H OOR
+00541 *IOl OOR
-00005 *IOl OOR

07 18+ 0 OOOE 1"3/11 OOR
+00550 *IOl OOR
-00005 *IOl OOR

II 40+ 0 030E 1"3/H OOR
+00000 *IOl OOR
-000011 tlOl; OOR

12 40+ 0 012E 1"3/11 OOR
+00020 *IOl OOR
-00000 *IOl OOR

------START TIME
05-28 11 40
OPEllAnOH TIME
99 HOR

14 40+ 0 OOOE 1"3/11 OOR
+00050 *IOl OOR
-00000 tlOl OOR

IS 40+ 0 OOOE IM3/11 OOR
+00070 *IOl OOR
-00000 *IOl OOR

16 40+ 0 OOOE 1~3/11 OOR
+00080 *IOl 09R
-00000 *IOl OOR

10 13+ 0 ooqE IM3/11 BOR
+00589 *IOl OOR
-00005 tlOl OAR

09 18+ 0 OOOE 1"3/11 OOR
+00574 *IOl OOR
-00005 .10l OOR

'<..\\~C
I

00 3q+ '1 ROuE HI3/H OOR

I
~" H)0521 *Iill OOR

o -011003 1< IBl OOR

01 38+ II OOOE IM3/H OOR
+00532 *IOl OOR
-00003 *IOl OOR

02 38+ 0 OOOE 1"3/11 90R
+00534 *IOl OOR
-110003 *IOl OOR

l2 38+ 0 OOOE IM3/11 OOP
+00415 *IOl BOP
-00003 *IOl OO~

IS 38+ 0 024E IM3/H OOR
+00450 *IOl OOR
-00003 .10l OOR

14 38+ 0 OOOE 1"3/H OOR
+00439 *IOl OOR
-00003 *IOl OOR

13 38+ 0 021E IM3/H BOP
+00427 *IOl BOP
-00003 *IOl 08P

17 38+ 0 012E 1"3/11 OOR
+00475 *IOl 08R
-00003 *IOl OOR

18 38+ 0 012E 1"3/H OOR
+00478 *IOl OOR
-00003 *19l 99R

09 38+ 0 OBOE IM3/11 OOR
t00389 *IOl OOR
-90003 *IOl OOR

16 38+ 0 OOOE IM3/H OOR
+00459 *IOl OOR
-00003 .10l OOR

19 38+ 0 999E 1"3/11 99R
+09484 *19l 09R
-99993 *IOl 90R

111 38+ 0 OOOE IM3/11 OOR
+00395 *IOl OOP
-00003 *IOl BOP

08 38+ 0 012E IM3/11 OOR
t00378 *IOl OOR
-00003 *IOl OOR

11 38t 0 928E IM3/H OOR
+00404 *IOl OOR
-00003 *IOl BOP

04 3B+ 0 OOOE IM3/11 OOR
+00336 *IOl OOR
-00003 *IOl OOR

05 38+ 0 OOOE IM3/11 OOR
t00344 *IOl OOR
-00003 *IOl OOR

02 38+ 0 OOOE IM3/11 OOR
+00319 *IOl OOR
-00003 *IOl OOR

06 38+ 0 OOOE 1"3/11 OOR
t00356 *IOl OOR
-00003 *IOl OOR

07 38+ 0 OOOE IM3/H OOR
t00365 *IOl OOR
-00003 *IOl OOR

113 38+ 0 OIIE IM3/11 OOR
+00325 *IOl OOR
-00003 *IOl OOR

20 38+ 9 099E 1"3/11 OOR
+00492 *IOl OOR
-00003 *IOl 09R

22 38+ 0 022E 1"3/H OOR
+00595 *IOl 09R
-00B93 *IBl OBR

21 38+ 0 012E IM3/11 OOR
+00499 *IOl BOR
-00003 *IOl OOR

23 38+ 0 900E IM3/11 BOR
·~~~t~ '!Ql QOR
"''''1' 1 II1L RI1R

O~ ~t ~ )1~E 1M3 II OOR
~ +111) 11"1 .lilL OOR

~\ €.... -011003 *llll IlIlR

01 38+ 0 OOOE IM3/11 OOR
+00309 *llll OOR
-00003 *IOl OOR

I
I

I
I

I
I

I
I

I
I

I
I
I
I
I
I
I
I
I

23 CR+ n OIOE IM3/11 OOR 123 BEST AVAILABLE copy

I~



I
I
I
I

00 40+ e (l13E HI3/H OORJ' +~0515 .Iul OOR
l;)\'" -00001. hll O~R

01 40+ 0 014E lM3/H OOR
+00525 *IOl OOR
-00001 *IOl OOR

02148+ 0 013E lM3/H 00R
+08535 *IOl 08R
-08801 *IOl OOR

03 4B+ 0 OOOE lM3/H 08R
+08548 *IOl OOR
-00001 *Iel OOR

04 40+ 0 012E lM3/11 OOR
+00548 *IOl OOR
-00001 *lel OOR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

II, 40+ 0 011~11'I3/H IlClR

+98555 *18l O"R
-00881 *IOl OOP ~

u~ 40+ 9 090E lM3/H OOP
+88559 *IOl OUR
-00001 *IOl OCIR

0' 28+ 9 018E lM3/H nUR
+09561 *IOl OOR
-08001 *18l ~OR

08 28+ 0 080E lM3/11 OOR
+98569 *IOl 80R
-88881 *18l 80R

89 28+ 8 080E lM3/11 88R
+88582 *10l OOR
-08801 *IOl OOR

10 28~ 8 034E IM3/H OOR
+98593 *10l OOR
-00001 *18l 08R

11l2lH II lJ I OE Hl3/H OOR
+OObOl *IOl AOR
-ClllOOI *IClL u8R

124

/
,/



I

01 55- 0 029E-3M31'S OOR
+00208 *19l OOR
-09185 *19l 90R

II 55+ 0 009E-31131'S RAP
+00279 *10l 09R
-00216 *19l 90R

06 55. 0 000E-3M31'5 OAp
+00221 *10l RllP
-00213 *19l R9R

07 55+ 9 145E-31131'$ RRP
+00233 *10l ~AP

-09214 *IOl ROP

08 55+ 9 000E-3M31'5 III1P
'00247 *19l AIIF
-00214 tlOl OOF

19 55. 0 000E-3M31'S ooR
+00303 *10l OOP
-00221 *IOl OOR

19 55+ 0 000E-31131'S OoR
+00310 *IOl OOR
-00222 tlOl OOR

20 55+ 0 000E-31131'5 OoR
+90317 *IOL BOR
-90222 *IOl OOR

22155+ 0 090E-31131'5 OOR
+00196 *IOl OOR
-00178 *IOl OOR

09 55. 0 218E-3M31'S II~F

+00253 *IOl AOP
-00216 *19l OOP

16 55+ 0 000E-31131'S 09R
+00295 tlOl 90R
-00221 *IOl OOR

17 55+ 0 090E-3M31'5 OOR
+00391 tlOl OOR
-00221 tlOl OBR

14 55. 0 000E-3M3/5 OOR
/' -'+00293 *IOl OOR

-90219 *IOl OOR

15 55. 0 000E-3M31'S OOP
+00295 *IOl OOR
-00219 *IOl 90R

13 55. 0 954E-3M31'5 OOR
'00291 tlOl 09R
-09219 *10l OOR

02 55- 0 027E-3113/5 OOR
+00208 *IOl OOR
-00192 tl0l 00R

93 55- 0 929E-3113/5 OOR
+00208 *Iol OOR
-00199 *IOl OOR

04 55- 0 938E-31131'S OOR
+00208 *10l 09R
-00206 *IOl OOR

OS 55+ 0 000E-31131'5 09R
'09208 *IOl IIA~

-00212 *IOl OOR

12 55+ 9 000E-31131'5 OOR
'00281 *IOl OOR
-00218 *IOl OOR

10 55+ 0 000£-3M3I'S 1I0P
+00275 *19l ORP
-00216 *IOl 1I0P

21 55+ 9 090E-31131'S OOR
'00192 *IOl OOR
-00175 *lel OOR

<:al.~ \..;) fo\\ ~~
S \).~~ \...'\

20 55- 0 031E-3M3/$ OOR \
'00192 *10l OOR

~ -00167 *IOl OOR

23 55+ 0 e99E-3M3/5 90R
+00206 *IOl OOR
-00178 *IOl OOR

00 55. 0 000E-3113/5 OOR
l~~ +00209 *IOl OOR

~~ -00180 *IOl OOR

I

I
I

I
t
1

1
~

14 55' 0 000E-3113/5 OOR
+00173 *IOl 90R
-00153 *IOl OOR

I
15 55+ 9 000E-3M31'S OOR

+00179 *IOl OOP
-00155 *IOl OOR

19 ~s. 0 000E-3M3/S OOR
+001119 ~lOl OOR
-00090 tlOl 1I0R

16 55- 0 025E-3M31'5 OOR
+00179 *19l OOR
-00160 *10l OOR

17 55+ 0 025E-3"3/S 09R
'00183 *IOl OOR
-00162 tl0l OOR

18 55' 0 000E-3M3/5 OOR
+00188 *IOl OOR
-00163 *IOl OOR

II 5~+ 0 000E-3M3/S OOR
+00167 *IOl OOR
-00145 *10l OOR

12 55+ 0 000E-3N31'5 OOR
+00167 *IOl OOR
-00148 *10l OOR

13 55+ 0 05JE-3M31'S OOR
'00171 *IOl OOR
-00151 *IOl OOR,

03-23 II 4300 1*R
+00167 *10l

02 55- 0 025E-3M3/S OOR
~00127 *10l OOR
-00112 *IOl OOR

03 55+ 0 000E-31131'5 OOR
+00127 *Iol OOR
-00119 *IOl OOR

04155+ 0 000E-31131'S OOR
+00127 *IOl OOR
-00127 *IOl OOR

OS 55+ 0 000[-31'131'5 08R
+09129 *IOl OOR
-00133 *IOl OOR

06 55' 0 079E-31131'5 OOR
+00146 *IOl OOR
-00133 ~IOl OOR

20 55- 0 031E-3M3/5 OOR
+00114 *IOl OOR
-00091_*10l OOR

07 55+ 0 045E-3M3/S OOR
+90154 tlOl 09R
-00134 tlOl OOR

•
08 55+ 0 000E-31131'5 OOR

+00157 *IOl 08R
-00135 *IOL OOR

09 55' 0 000E-3M3/S OOR
+00162 *10l OOR
-00139 *10l OOR

I ~
10 55+ 0 000~-~N31'5 OOR

+00165 *IOl 09R
-00142 *IOl OOR"

21 55+ 0 000E-31131'5 OOR
+00117 *IOl OOR
-00095 *IOl OOR

22 55' 0 000E-3M31'5 ooR
+00122 *IOl OOR
-00095 *IOl. OOR

I

23 55+ 0 000E-3M3/S OOR
+00126 *IOl OBR
-00096 *iol BBR

\

00 55- 9 025E-3113/5 OOR
~ +00127 *IOl 09R
~ -0009~ tiel eaR

01 55- 0 027E-3113/5 OOR
+00127 *IOl OOR
-00104 tlol OOR

19'55+ 0 AOOE-3N31'5 00R
+00191 ~IOl OOR

12~ -OOI~5 *ll1l AAR

04155+ 0 000E-3M3/5 OOR
+00041 tl0l OOR
-00049 *IOl OOR

1
~

I

I

r

01 55- 0 040E-3N3/S OoR
C. '+00038 *1Ol OOR

loft 1;-00026 ''(* IOl 00R.l..' ~"'~l

02 55-~ 0 031£-31'13/5 OOR
.00039 *IOl 00R

'I -00033 *10l OOR

03 55- 0 027E-3M3/5 OOR
.00039 *10l OOR
-00041 tl0l OOR

21 55' 0 095£-3M3/S OOR
+00022 *IOl OOR
-00012 *IOl OOR

22 55- 0 068t-3M3/S OOR
'00027 *10l OOR
-00013 *lol OOR

18 55+ 0 000E-3M3/5 OOP
'00097 *IOl BAP

17 55+ 0 000E-31131'5 OOR
+00095 *Iel OoR
-00088 *IOl OOP

17 )5' 0 000E-3M3/S OOP
+00003 ~10l OOR
-00002 'IOl OOR

23155+ 0 000E-3N3/S OOR
+00037 *IOl OOR
-00015 *IOl OOR

00 55- 0 031E-3M3/S OOR
+00038 *10l OOR
~00018 *10l OOR

1855+ 'O.104E-3M3/S OOR
+00012 *IOl OOR
-00003 HOl, OOR

, II
19155. 0 000E-3M3/S OOR

+00015 *IOl' OOR
-00005 *Iol OOR

I

20=55- 0 027£-3M3/S OOR
+99915 *IOl OOR
-00011 *10l OOR

ot 55+ 0 oooE-3N3/5 OOR
'00048 tl0l OOR
-00050 t 10l ( OOR

06 55- 0 031E-3M3/5 OOR
+00056 *10lIOOR I-00051 *IOl OOR

f

l. 0,' 55+' 0 001lE-3M31 OOR
+00061 *IOl

I
OOR

-00054 *\ Ol , •OOR, .
oe 55- 0 021E-3M31' OOR

+000661*IOlI OOR
~ -00059 *IOlJ ooR
\ t; \

09 55' 0 000E-3M3 5 OORI +00069 *Iol OoR
~ -00062 *IOl OOR

I hl 55- 0 054E-3M3

1
/S OORi +00071 *IOl OOR

r -00067 *Iol OOR

lIt 55+ Ie eeOE-3M3/S eaR
I '00076 *IOll OOR

-00070 *IOl OOR

I 12 55- 0 027E-3M31'S OOR
I +00077 *UlL, OOR
r -00073 *IOl OOR

13 55. 0 000E-3M31'S OOR
, +00078 *Iol OORt
l

-00078 *10l \ ooR

14155i;.\ 0 000E-3N31'5' OOR

f
I I +00089 *IOl OOR
) -00080 *10l OOR

15155+ 0 000E-3"3/5 OOR
+00092 *Iol OoR
-00083 ~IOl OOR

16155+ g~1000E-31131'5 OOR
+00092 *IOl OOR
-00086 *IOl ' OOR...

1

PRT UlIlT M3/ll
NO

START TIME
03-21 16155
OPERATION TIME
99 HOR

"'-'l I~ 16110 tP
• II 1I00E IIrl/3

MODE SELECT
DATA SET

DATA SET MODE
? UNIT

PRT Utll T 1'17
NO I

PRT UlIlT {tlfEG
YES

16 55' 0 000E-3M31'S OOR
'00001 *IOl OOR'
-00000 *IOl OOR

PRT UNIT All
HO

PRT UtllT AI2
tlO

OPERATION TIME
99 HOR

16 45+ 0 000E-3M3/S OOR
+00000 *IOL OOR
-00000 *10l OOR

BESTAVAILABLE CI')PY

START TIME
03-21 16145

PRT UNIT Al2
NO

16 50+ 0 061E-3M3/S OOR
'00001 *IOl OOR
-00000 *IOl OOR

PRT PERIOD
60 1'1111

SELECT UNIT
? METRIC

PRT UtllT All
NO

PRT UlIlT 1'13/1'1
NO

PRT UNIT M3/S
'IES

PRT UNIT INTEG
'IES

nODE SELECT
DATA SET

DATA SET MODE
) FACTOR

~CAlE FACTOR
100 00 -/~

PRT UN IT 1'131'1'1
NO

PRT UHIT 1131'S
'IES

PRT UtUT i'll'S
flO

,.-
lATE, IJHHoL

INTEG START vJ} f.,.,)'vl'
AUTO :;J.! I1-5II

START TIME • _
03-21 16140 f...-f'. \ .\-"
OPERATION TIME - r-', W "
99 HOR

PRT PERIOD
60 MIH

1
l PRT U~F M31'H

~ NO

I
I
I
I

I
I

I
I
I
I
I
I
I
I

I
I

I
I
I



o~ 55+ 0 025E-3M3/S
+00393 *IOl
-00226 tl0l

21 25+ 0 000E-3M3/S 00R
+00018 tlol OOR
-00001 tl0l 00R

1" \
I" I

'-"

IS 14+ o 025E-3113/$ OOR
+09024 *Iol OOR
-00000 'lOl OOR

16 14+ 9 113E-3113/5 ooR
+00035 *tOl 00R
-00000 *19l OOR

17 14+ o 936E-3"3/5 ooR
+00048 tlal OOR
-00000 *Ial oaR

18 14+ o 03IE-3113/S OOR
+00061 tlal ooR
-00000 *IOl OOR

06 25+ 0 177E-3113/S OOR
+00715 *Iol OOR
-00011 'IOl OOR

08 25+ 0 004E-3113/S OOR
+00761 tlOl OOR
-00011 *IOl OOP

23 25+ 0 040E-3113/S OOR
+00615 *Iol OOR
-00011 *Iol OOR

02 25+ 0 027E-3M3/$ OOP
+00654 tlol o~p

/ -ooall 'lol aop

II 25+ 0 000E-3113/S 00R
+00806 tlOl 00R
-00011 tl0l OOR

03-29 13 1400 tR
+ 0 016E 11I3/H

14:14+ 0 000E-3M3/S OOP
+00013 'Iol eOR
-00000 ttOl OOR

START TIME
03-2Q I' 14
OPERATION TillE
99 HOR

./

1311(+ 0 040E-3113/$ 00P
+00000 *IOl OOR
-00000 tlOl 0aR

OS 25+ 0 047E-3"3/S 0AP
+00701 'IOl eop
-00011 tlOl 00P

09125+ 0 000E-3113/S OOR
+00776 *IOl OOR
-00011 tl0l OOR

(
10 25+ 0 14IE-~1I3/S OOR

+00780 *IOl OOR
-00011 tl9l OOR

07 25+ 0 036E-3M3/S OOR
+00741 tl0l OOR
-00011 'IOl OOR

12 25+ 0 040E-3113/S BOR
+00816 tl0l AOR
-BOAll tlOl AAR

03 25+ 0 040E-3113/5 OOP
+00664 tl0l OOP
-00011 tlOl OOP

04 25+ 0 047E-3"3/S OOP
+00690 tlOl OOF
-00011 tlOl OOP

22125+ 0 104E-3113/S 00R
+00599 tlol OOR
-00011 *Iel OoR

21 25+ 0 122E-3113/$ oaR
+00582 *10l OOR
-00011 tlOl OOR

20 LS+ 0 025E-3M3/S AAR
+00571 tlol OOR

~-90011 tlOl OOR

00 25+ 0 040E-3M3/5 OOR
f3/, +00631 tl0l OOR

-00011 '19l oap

I 01 25+ 0 052E-3"3/$ OOR
+09643 tl9l 99R
-00011 tl9l OOR
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19 12+ 0 776E OM3/H OOR
+02916 tlOl 09R
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+02367 tl9l 09R
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+02352 tl0l OOR
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+02236 *IOl OOR
-00390 tl9l 90R

23 ~O+ 9 199E OM3/" 09R
+02274 tlOl 90R
-99398 tlOl 09R

~-~'OO 39- 0 999E 9M3/H OOR
+02209 *IOl OOR
-09499 tlOl OOR

01 30+ 0 108E OM3/" OOR
+02322 *IOl OOR
-90445 tl9l 90R

07 04+ I 184E OM3/H OOR
+B1688 tl0l 00R
-00331 *IOl OOR

O~ 01- I 421E 9M3/H OOH
+01451 *IOl OflH
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oJ......
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+01749 *IOl 99R
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-B0350 *IBl I BOR
I

20 30- 0 035E OM3/H BOR
+019B8 *IBl BoR
-00378 *IOl BBR

19 84+ 9 114E 0"3/H OOR
+01291 tlOl 00R
-00205 tlOL 09R

20 04+ I 579E OM3/H OOH
+01305 *IOl 00"
-09208 tl0l 09"

21 94- 0 037E 9M3/H 90R
+01431 *IOl BOR
-99231 tl9L 09R

22 04- 0 297E OM3/H OOR
+01436 tl0L 00R
-90245 tlOl 90R

IB 04+ 0 927E 9M3~H 99R
+91259 tl9l OOR
-90187 tlOl 00R

13 51+ B 713E 0M3/H 09R
+91097 *19l 99R
-99174 tlOL 99R

14 51+ 0 744E 9M3/H 99R
+91078 tl9l 99R
-90174 *10l 99R

12 51+ 9 692E 0M3/H 09R
+00932 tl9l 00R
-00174 tl9l OOR

OS 51+ 0 53BE OM3/H OOH
+00229 tlOl BOH
-09174 *IOl 00H

II 51+ 9 674E 9M3/H BOR
+00B61 *10l 00R
-09174 tl0l 00R

04 "1+ » "'SE fJl13/H flOH
'~»1~" .IAL ~OH

-00174 tlOl OOH

23 04- 0 245E OM3/H 09R
+91441 *10l 09R
-00257 *10l 99R

07151+ 3 4B3E OM3/H OOR
+00353 *10l 00R
-08174 *10l 00R

06 51+ 0 538E OM3/H OOH
+09283 *10l 09H
-00174 *10l 09H

09 51+ 0 6BBE OM3/H OOR
+00720 *10l 00R
-00174 tlOl 00R

10 51+ 0 734E 9M3/H 99R
+09792 tlOl 99R
-00174 *10l 00R

0B 51+ I 277E 0M3/H OOR
+00631 tl0l 00R
-00174 *10l 00R

09 04- 0 178E 9M3/H 99R
+01443 *19l OOR
-99269 tl9l 89R

91 94- 0 122E 9M3/H 80R
+01444 tl0l 09R
-90278 tlOl 00R

92 94- 9 153E 0M3/H 09R
+91446 tlOl 90R
-002BB tl0l 99R

93 04- 9 974E OM3/" BOR
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